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HERCULES 
MARINE SERVICE CORP. 

FREEPORT. TEXAS 

FOREMAN'S DAILY TIME REPORT 

l-'Sl'd5' 
']J2bh(p 
err i/g 

3A0GE 

NO. 
N A M E 

% 

Chuli^ ]Clt(jaAA 3 

Q&Ol (kM> n.5^ 

Qu^XM. duMCtlA^ 
IS" 

'fJ)K^fV&' (jV.^ n 
QfJlL^ M^' hiAA^ 

TOTAL HOURS ^.? 
cooeo 

*N0 C\f^,hj).f^.x.'i^ AppnovEO 

HER 00980 



HERCULES 
MARINE SERVICES CORPORATION 

P. 0. Drawer 0 • Freeport, Texas 77541 

INVOICE NO. 

DATE 

Job No. 

Location 

• 33C0 

July 31, 1996 

: •;'-5135 

Freeport, TX 

TO: 

BASF 
607 Copper Road 
Freeport, TX 77541 

PLEASE REMIT PAYMENTS TO: 
11011 RICHMOND 
SUITE 500 
HOUSTON, TX. 77042 

Terms Net 30 

FOR: 

Service to tJie ETT i 12 as follows: 
Set up equipment 
Strip out all iiee product 
Blow cargo pipeline and stripping system 
Vacuum blow dry cargo tanks 
Sweep powder nast from cargo tank floor 
Pressure test cargo pipeline 40 PSI 
Clean off deck 
P.emove equipment 
Close Barge 

De-baUast bow rake to apply temporary/ patch 
Ballast bow rake and wijig tank 4 
Nitrogen p'orge 

LABOR: Foreman 8 hr. 
3.5 hr. 

JoumevTuan 30.5 hr. 
3.5 hr. 

WATER: 64,300 gal 

STOCK: 32.-̂ 0 Plus 25% 

EQIJ1PME>'T: Conip^essor 5 
/ur .Movers 20 
Vacuum 3 
Hand Hose 2 
2" Strip Puinp 2 
3" Gas Pump 3 

'•S. 
'SI 

{Si 

@ 

@ 

= 

@ 
@ 
ic^ 

@ 
@ 
@ 

38.00 
53.25 (Q'Tj 

32.50 
45.75 (Om 

5.00/1,000 gal 

8 18 

4S.C0 
5.00 

30.00 
!2.00 
iS.OO 
18.00 

TOTAL AMOLTsT DUE 

304.00 
186 38 

991.25 
160.13 

321.50 

40.3S 

240.00 • 
100.00 
90.00 
24.00 
30.00 
54.00 

.S2,542.U 

PHONE: 1409) 233-6371 HER 00981 

^ t r o n n t h +Krr»i»r?K Cvr^oriot-



SHIPPING ORDER 

DATE ORDERED 

DATESHIgPEQ- _ / 

-7- 3-/-9Cg> 

Industrial Nitrogen Services 
General Office: P.O. BOX 3047 HOUSTON, TEXAS 77253 713/868-0333 

Remit Payment to: P.O. BOX 200411 HOUSTON, TEXAS 77216-0411 

SHIPPERS ORDER NO. 

118- QQ3944 
INVOICE DATE 

Customer QjQ^^~ ^Myi^.cM^X'L/i -

Unit Name ilo^<'sJL.£_-fX'-fl~i_ 
Services Rendered ^ 'T^ri^cjf 

Account No. 

Customer 

Address 

City State Zip 
State Ty Tip 

CUSTOMER ORDER NO. r . ORDERED E ORIGIN 

118 
FROM^ TO 

V 
IMIo 

WARNING 1. PRE-JOB DISCUSSION WAS HELD & SAFETY CHECK LIST COMPLETED. 
2. CUSTOMER HAS RECEIVED A COPY OF SAFETY PRECAUTIONS. 

• INITIAL 
-INITIAL 

CREDIT APPROVAL 

WARNING 
THE UNDERSKSNED CUSTOMERAGREES TO BIG THREE INDUSTRIES' GENERAL TERMS AND CONDITIONS OF SERVICE INCLUDING THOSE APPEARING ON THE REVERSE HEREOR 

AUTHORIZED SIGNATURE TITLE DATE 
QUANTITY 
ORDERED PART NO. DESCRIPTION 

Service Charge j 

Time Charges Pumper -- j ^ 

Time<iharges Transport 

Mileage Pumper i c~ r\ T\ l j 

Mileage Transport 

Nitrogen Charges . ^ , -. , N 

I7.0, nao I 

PO ^ <£9/^l I 
GOVERNMENT AGENCY REGUIATOW COtNUANCE CHAROC^ g 

Subtotal 

Tax 

Total 

QUANTITY SHIPPED 
UNIT 
COST 

u 
N I AMOUNT 

Credit. ^ 2 1 0 

EQUIPMENT 

Pressure Test/Durge Q 220 Cool down Q 230 Regeneration Q 240Dryout Q 250Saltdome D 270 Pipeline O 280 Ship Purge 

UNIT1 TYRE UNIT 2 TYPE UNITS TYPE UNIT 4 TYPE 
Unit No: & Type 

Date & Time Started 

Date & Time Completed 

TOTAL N2 UNIT HOURS 

Rate SCFM 

TOTALNaUSED 

3/c>S 
-7-^-7-^6 
-7- ^T- ^i--

Sici) Pf,H^ 
/H-Jn,f^ 
oS-So 

3 s-

J '< 10,000 

1 • 

, 

EQUIPMENT MILEAGE 
Roundtrip Miles From: \:^o^i p<Uir ^ \ J^A^ 
TOTAL CHARGEABLE MILES 

Roundtrip Miles From: 

; 5 ^ N o . o f U n i t s I ^ /Sl:> 

TRANSPORT MILEAGE AND TIME 

TOTAL CHARGEABLE MILES X No. of Transports 
Total Transport Time On Site 

Total Chargeable Transport Time 

Big Ttiree Operators: S ^ , f v ^ t ^ / / / <pyUj.JiV I hereby acknowledge that the above information is correct, and the services have been completed. 

Authorized Signature VC/^ - ^^ - ^y - ^-c^ .g-^^^a^vC^ 

Title Date 

S-fa^ rV\ t̂ WAAxX 
Remarks: 

HER 00982 

;5;,„Big Three I.N.S. Representative 



•Fi3GB0 C: 

l i r ^ u C U ^ - ::^[ ; g,(; THREE ME^ICHANT GASES AND EQUIPMENT. INC 

G EiVgRAl^ T E R M S ' A i v b " * ^ 
aVAO =C:C~ 

The service, cdnsistsofvdelivery of nitrbgerLOroxygen to the Customer at the Customer'.-; use point (the "site") by means of connections-
furnished by the Custopicr,\the3uaiy;,ities,..l>ressurcsand,.timeS of delivery being subject to the Customer's directions. The Customer af 
all times has complete charge.-custgdy, control andiresppnsitjilit)- for all rjbing or other connections or equipment furnishedfor thej 
receipt of deliver^ of the, nitrogSn orTO.Kygen.fo^ the.Customer's unit, the conditions within the^unit production pipe or other equip--
ment.about or in the unit and th'e premises about the unit. c ^ 

CIA ••: s>.= . ^ I \^^ , ^_ •. , , ^ , - ••:-._ 

jvlttcoxistdcfatibfrbf the service'anH prodiictpnces^s Yet oia f in its current price schedule, it is uhdeFstobdthat the servicetand proy^ucts 
of Big Three InHustrieSi Inc.. ("Big Three'_Vis. offered, fuVnished and sold onlytinder.the'folio wing terms and conditions: 

'^'resj^pnsible^Tepresentati-vc of the:Ct;stoTner mustj-be-pre'sent,at-alL times to designate and provide the;poiiit-To£?bntiecn6rt into "• 
which nitrogen or oxygen is to be delivered and to designate the quantities of nitrogen or oxygen to be delivered, the pressures at 
vv'hich-the same-shall be delivered, and-thetimes-atwhichthesarne shallrbe delivered. — -——-— —H-- ;~:— r= : : - ' - . 

-iil£2z5LJ_If,4J.narderjojgaih,access tb'br^foiK i_s necessary to repair roads orjjjidges or to provide tractors, vessels or-
other special means of transportation for Big Three equipment, material or personnel, such'shall be'arranged and paid for by the 

' Customer:—The-Customer shall be fully-respor»sible for and shall indemnify Big Three against anyrlossarising-as-a-result-of-any damage-
to oriloss of any of Big Three's equipment or materials while same are being transported to or from the site by means furnished or 
arranged^or by Customer or while sucIT equipment or materials are being loaded upon 6Fattached-?b~ahy special mearii^of trans-
portaiion.iiirnished„orarranged^for,byXustomer. !~ _, . , _ \ 

-(•J)—rPurity- of-all product-fumished'under this-Agreement-shall-comply with Compressed ,Gas Association-standardsr-Big-Three's— 
only ^liability or obligation in respect to any product which fails to meet the standards provided for herein shall be to replace such 

"produH~«"Big Three's>:xpehie:'BIG"YHRE OF A'NY KIND.'^E^XPMSSLY^m'TiViTnE'D, EXCEPT^' 
THAT PRODUCTS DELIVERED HEREUNDER- SHALL,CONFORM TO COMP,R£SS£D GAS-ASSOCL^IOR^TANDARDS.UN: 
LESS OTHERWISE SPECIFIED. BIG THREE SHALL NOT BE LIABLE FOR DIRECT, INDIRECT OR CONSEQUENTIAL D.A,M-

-T^^S-fSOF-ANY KIND OR-FOR'DAMAGES ARISING-FROM THE PRESENCE OR USE OF PRODUCTS HEREIN-CONCERNED, ~ 
WHETHER" USED SINGLY OR IN COMBINATION WITH OTHER SUBSTANCES. THERE ARE NOT ANY WARRA.NTIES WHICH 
EXTEND BEYOND THE DESCRIPTION ON THE FACE HERE. Customer shall and does hereby'lndemnify and hold Big Three 
harrolessiagainstany-and all-loss,~cost, damage, liability, claim-or expense, including (but not-limited to) attorney's-fee,-arising out of-
injury tolor death of persons, or damage to or desfructtcS?3f*f53^^S^,'W'5n^y^i-»^"r'^ra'ssS^^iiesy^ or connected with, the 

"" 5ale~of7{etiVery-6f products cbnTeFiiedKefeuh ' ^ \ i; • ":7£ '• 

(4) i While Big Three vvill render the services c.ontracted for to the best of its ability, :t does not guarantee any results and, except in 
-——the-case-Kjf-gross or willful negligence on-its part,-shall not be-liable or responsible for any damage to the,-site-or any equipment-located -

at the site or for any loss or damage whatsoever (including injury to or death of person or property damage) growing out of or in any 
' way conhl:Hc"d'witK~its 6^eratioiis"arid Custortier'shair absolve iind hold Big Three IndustriesVInc. hanffles?against airiiabilify^foTany^ 
9c-L,i c, such loss or damage sustained or incurred by^Customeror any- third party irrespective of the cause. •:-- >; •• - . 

ifti^i«?j£^>starementsjrendered^^ 
from date of statement. If not paid within thirty days, the unpaid amounipfsuch bill shall bear interest at the rate of ten per.,ce.nt;pet i,; 

" annum"Trid,"if necessary" to B"e"cbllei:ted by an"attdrhey.'arT additional amount "shall becorne due"ffid'̂ i3"ayabie^as~Feas6hable^ 

(6) Thiscpntract shal! be construed in accordance vvith the laws of the State of Texas. -''-•'-•" '''"'-' '-''' -"• '-• 

7 (7) All of the preceding terms and conditions shall apply in favor ot ^n -nanuta.i.'-ur-'of supplier of any equipment Big T^htee may 

(8) Prices listed in Big Three's current schedule do not include sales r s iilar ta-*es and :t i-eserves the right to add such taxes, if 
any to its published pnc-s ^nv tax based on or measu'ed by the pa gu= •n.-df jr r Te cash ""eLeipts f-'om the, sale of materials or 

*-s -products or the rendering of services ihall be added to the stated prKe ^ - > ~r. "̂  . , r , ijec'*. ^"^ Ji" 

Fa lure to e'̂ '̂ orr- a v j i r*̂  he abrve ter^ a" 1 (-r-r^ i r ^ n-, a - snail not constitute a wai er of or preclude 
subsequf f^ or —^fM ~ , ̂  ~ 

.No employee is empcA-ered to ilicr or waive an)- of above ccrn-ij 

Prices are subject to change without notice. 

i i . . -J 

BK; THKEt: MKRt f i A \ r (, A^F^ \NiJ f .̂  H • PVTEN iVINC. 

' ! " " ' " ' " - - HER 00983 



V*- M n'\^-r^t^:(Sr!s^rt--M >̂  ^̂ •-* '• '̂**'' 

_-it, i o A ^ i / / ' j - i i r_*A. \-ic:y,-. 

: .; 

,-..:-. . . -• .- ; . . i ; : 

:• \:0V1-[^S 

•:;i:L'\i 

.,N< 

\ : • h ( j S ! : 

' r ' r i h - W O R T H 

• ^••;'! ! r PUMP 

• r, ![:si:i, P U M P 

! : , ; ! ! " PUMP 

':"••. i 

!•••;••::•> P [ T K r U v 

K ' l a I i " l ' 

.': h O A T 

: i ) ^ : ^ . : • i l I ^ J [ • 

: i : • . ' . ;.• I G 

• i; i V A P c i : 

• > I . 1 

HOURS USED 

s~ 
^ 0 

3 

^ 

^ 

J3 

f / 

1 

HOURLY R A T I : 

hk .QQi 

5 . 0 0 

2 0 . 0 0 

8 0 . 0 0 

1 0 . 0 0 

1 0 . 0 0 

1 2 . 0 0 

U . O O 

1 5 . 0 0 

1 3 0 . 0 0 

5 0 . 0 0 

2 0 . 0 0 

8 0 . 0 0 

1 5 . 0 0 

S.OO 

3 5 . 0 0 

* I 1 0 0 . 0 0 " 

1 Cy'i'AL P k i ' 1 

7 - j 2 ^ ^ ^ JOB NO: :5~J 3T BARGE N/VME: ^ / T ^ //Jl 

HER 00984 



DAILY TIME LOG 

DAll-: 
y'-2ro^9'^ 

CUS'I'DMl^R: 

/^As^ 
JOli NO: 13AIIG1-: 

l^tr>//j 

SIART TIMJC -y.J^o P1^ STOP TUVUC 7:i)oAA^i 

NAMr: 

/^.J^i^i^'^ 

r^/*-^^»'Z--

(^.a^t^&^y 

C?..-^<*Ki^ 

fZ/t/ey-/-i 

,,0 

• • • 

HOURS 

/ll^ 
7 ^ 
7^ 
7H 
uh 

I'OTAL 
HOURS 

— 

— 

NAME HOURS TOTAL 
HOUl^S 

MA'IT:RIAL LIST: 

.̂ z>̂ -̂  /:3f) ^^z/v^ Ti^JLy^ y^p^ (^A^JysJ/A^ . 

JOB DESCRIPTION: 

P^^^J^AygP^y) , y ^ ^ y?dZy>yC^ 

HEB 00985 



Job No: ^ ' ^ I S S ' C u s t o 

iA Coveralls 

M Baneries 

^ Respirator Filters 

Gloves 

Flashlights 

Gaskets 

Goggles 

Boots 

Raincoats 

Stock Use Breakdown 

mer: 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

Charge 

Barge: 

2.85 

2.25 

6.00 

1.75 

12.00 

6.00 

2.95 

9.00 

36.65 

Total 

Plus 25% 

Cu-stomer 

ETT l/Q-

5'. 10 

X 

?)D-.no 

^J6 

^0.88 

y? HER 00986 



f 

HERCULES 
MARINE SERVICES CORPORATION 

Strength through environmental awareness and customer service 
P.O. Drawer O 
Freeport, Texas 77541 

Office (409) 233-6371 
Fax. (409) 233-6375 

Final Check List 

DATE: 7-J2-6- .^^ 

BARGE: ^/r^/ZJ-

BLND NUMBER CHECKED 9, 

GATE VALVE NUMBER CHECKED ^ 

PLUGS NUMBER CHECKED / 

CHECK VALVE NUMBER CHECKED ^/A 

DEEPWELL BLIND NUMBER CHECKED A//A 

BELOW DECK CARGO PIPELINE BLIND NUMBER • 

REPLACED GASKET 

YES NO , ^ 

YES NO.. . .^-

YES NO 

YES NO 

YES NO 

YES NO 

BELOW DECK CARGO PIPELINE BLIND REMOVED YES ^ N O _ 

DRIP PAN VALVES: Closed By: /?f^er^ DRIP PANS COVER: Closed by: r A^A^ 

Closed by: C /-l>'/»{ CONTAINMENT AREA PLUG OR VALVES: 

AIR TEST CARGO LINE - 40 psi - USING SOAP 

SIGNATURE OF TESTER: 

SIGNAIURE OF WITNESS: 

r7M.uJ^ U^^ 
/ 

i23S<ZJ 

CHECK VALVE GASKET WILL BE REPLACED 

AIR TEST IS LAST THING TO BE DONE BEFORE RELEASING BARGE. 

HER 00987 



JOB NO 

BARGE NO 

CUSTOMER 

S^/ ,^.r 
^ ^ g r / / ; i 

/?^,<r^ 

Barge ClcaninR Report 

ETA 

DATE/TIME ARRIVAL 

DATEAIME START 

PRODUCT (^, -^C C0h/(E'Ti^>9h^e 

AMOUNT STRIPPED Uce> 

DATE/TIME COMPLETE 7 -Jl^-P^- /J^' ?i/i *yi 

CLEANING INST. BYy^ (>C!fC^^ COMPLETION SCH. BY/g - PeTe<J OVERTIME AUTH. BY / ? - PeT^^S 

BARGE INSP. BY l^jM^f(? DATE/TIME /Jlloo/'f'^ RELEASED TO ^/t:>u it'Affr DATEmME/^2^^^ .^A 

NO 

DEEPWELL OPENED: 

BELOW DECK CARGO PIPELINE; 

BLIND OPENED; YES 

DECK CHECK VALVE OPENED; ^ T - S / ^ N O 

DECK HEADER BLINDS OPENED; YES_*^ N0_ 

DECK HEADER DRAIN PLUG OPENED; YES -^^NO 

YES/?i^ NO CLOSED BY_ 

CLOSED WiCdiSMi 

CLOSED BY 

NEW GASKET: YES_ 

NEW GASKET: YES_ 

NEW GASKET; YES 

N0_ 

NO_ 

NO 

INSECTED BY CALEB BRETT_ 

CLOSED BY 

VAPOR RECOVERY HEADER OPENED; YES t-^^NO 

RUST SCALE; Y E S j ^ N O _ 

NUMBER OF CARGO TANKS 3 

SLOP TANK STRIPPED; Y E S / » ^ N 0 DRIP PANS STRIPPED 

WEATHER; TEMP RAIN FOG HUMIDFTY 

CLOSED BY <Z*^s*j NEW GASKET; YES_ 

WASHED OUT BUCKETED OUT 

NO' 

CONDITION OF CARGO VALVES CB^p 

OVERCAST 

YES_^rr:NO_ 

CLOUDY t^-^CLEAR 

PIPELINE WASHED; YES y NO '- '^IPELINE BLOWN; YES i ^ ^ O INSPECTED BY CALEB BRETT_ 

BOW RAKE CHECKED: YES >^^N0 STERN RAKE CHECKED; 

VOIDS: Y E ? ^ NO 

YES NO 

SAFETY EQUIPMENT USED; 

SUMPS INSPECTED: 

NOTICE 

All barges cleaned for By\SF will be inspected by Caleb Brett. Tlie inspector will have paperwork for the Hercules foreman in charge 
to sign. The foreman will put hvo copies in tlic document mail box. One copy will stay in the mailbox, and the captain of the tugboat 
that is picking up the barge will not be called until inspection is completed and documentation is in the mailbox. If any problems, 
BASF logistics representative must be contacted. 

Date Inspected 7 ^ ^ 7 / i ^ Time in; f^ I •; Time out: 

Inspected By: /-/^- 2§ 
Caleb Brett •^'Py 

NO BASF BARGE IIIAT HAS BEEN CLEANED WILL BE RELEASED UNTIL CALEB BRETT HAS SIGNED THE RELEASE 
PAPERS. C/VLEB BRETT WILL BE GIVEN A COPY OF THIS FORM. 

HER 00988 



I Inchcape Testing Services 
^ Caleb Brett 

TIME LOG 

YOUR REFERENCE 

OUR REFERENCE 

VESSEL PRODUCT/CARGO M PORT/TERMINAL DATE 

7 
7 

- ; ? • . ' • • • • • ' 

a^ 
5.7 

HOUR 

I I D ^ 

î ir 
i:i<;ic. 

i%2J^ 
i3L5o 

1 ^ 5 ^ ' ^ 

' ''-vvJ^-?'--:^--^'-- EVENT 

'̂  /\ ̂ pecU>r / I oA'f• ĉ( 

'^tf^chr <i/^/rv/eJ 

6fii*vv»iA.e/»f e>(Jl ?7<="?ce f^^ASp^^Pov^ 

\^^^Aef<e<k <:*/>&, U/ie,5 is'/e *̂)̂  

6="*>Ve fpJ D * /^ e P/fe -«Vi $ Per K CJ^N. 
1 U / ' 

' ' V 

-

FpfVessel W^/^^ CMJS FOR CALEB BRETT 
HER 00989 

FORM 12-044-9S 



Inchcape Testing Services 
Calpb Brptt 

VISUAL TANK INSPECTION REPORT 

YOUR REFERENCE 

OUR REFERENCE 

^rr-1CL. 
PRODUCT/CARGO PORT / TERMINAL 

/•f^iTC^) QS y-:2>- u 

Tank Number 

Tank Coating 

Last Cargo 

Second Last Cargo 

Third Last Cargo 

Time/Date Inspected 

Visual Cleanliness Accepted/Rejected* 

Reason for Rejection 

l^JS^^ C 

'^M 
^nc<!> 

I 
i 

7-^^^'**= 
«^Ccepfoi 

— — 

' 

Method said to 
have been used 
to clean tanks: 

TK# 

TK# 

TK# 

TK# 

TK# 

TK# 

TK# 

imM^WfimBi^^:^m^mmm:Mfm ^H*- . • • • •: • mmsiifr^ .•• •. -̂  :>• •,. • -m 
6fnp ri^^txr^i Cor j Uuj- 4oK(. 

'-^%Ci ^^pp/^/\€> th-'<^irijo-fc^i^^ -Asr ^ / ^ r <^.r*«.M. 
/eA f - fd -tov^ /r Krs. 

• • ' • • ' ' • r • . , . . : . , : • • • / • • " ' • • ' 

W:\^''':''''i:0WS^i 

• • • • • • • • • • • • • 

: • 

Information regarding previous cargoes, tank coating and cleaning method was obtained from vessel personnel and cannot be guaranteed as accurate by Caleb Brett 
and no liability can be assumed for errors resulting from improper infomnation supplied. This report, of necessity, is based on such information. 

* The cleanliness of inspected tank(s) is/are based on visual inspection of tank surfaces and line system at accessible areas only. This document does not cover 
the cleanliness of tank surfaces and line system at inaccessible spots and/or possible release of components of previous cargoes during loading, discharge or 
transport of the cargo in question, for which the vessel is fully r^sporjstbtp. Suitability of tank coating for intended cargo must be guaranteed by vessel's owner 
or by suppliers of the coating. 

Form » 2-056-94A 

^n 
FOR CALEB BRETT— 

HER 00990 



r 

^ ' " i / - J o i 

' '" '^^^ - r a , , • - ' ^ ' • - ' " - a L.ea f 7 ~ " 

JIADCi-: 

HER 00991 



1 -J'rj'. u::::u :̂ 1-1092335222 [•HV: I" 

PPJOU TO HULK C.-UZCO TILVJSSFEK 

VESSELS 3^S/P 
.^ItB-Jl^ -. 

TUANSFER FACILITY x ^ ^ ^ ^ ^ / o^ Jy^^ ^ ^ ^ ^ / > ) ^ r ^ 

FREEPOUT TX. LOCATION' 

Tho'/oUowlnrf Ibc ro/*n to T»>quiremen(j s n forth In iloidii In 33 Oni ISS.IM uld -10 Cnt M.3;5-30 (prints 
ou ruvnrii). Thu jp»..-ti »d3iicant tu UiiU oa th^ ILit iu-u proyiUvU to UiiJi<;«ti) thi.t UIP d«iLiii!o)J -c wuM-ouniii ILM 

1. Comiflonlcition Syjtoffl/Lwufuuje Fluoncy (lid. 120) (m) (p)) 

• i Wiriiuiif nisnu md red WwTiing SIJURL. (30.23-30) 

D. VeaaoU iiOOriJlSl. (likl-iiO (i)) 

•L Tr-.ju-fir Systsm AUsamcat. (1M.120 (d)) 

1:. Tnu,«/Vr S/kuiia; UUOMMI co(apon«nu. (IM.l^ (o)) 

cl. IViuu/oi-Syjtwtu; flsod piping (1I5«.I20(0) 

7. Ov.u-Do*rd Dlac!i*iT;«wi/3«>4 Suction VWIVM. (ICdHO Oij) 

a. Uw«i w LouUiJ ..'jiuj. cuaditiMu (I6a.i2fl Co (liW-no) 

0. nw.M; loflith Mid support. (lM,rjO (b) (c)) 

10. CoAJuoilonii (OfliUai)) 

11. BUliATjUtf Cottt lnni.utr. Syuxant. (136150 (J) CO) 

IX acaflik«nrorI>r«tc*. (li)«U:iO(k)> 

l i . iCt.>.u.--..iiry i iOklowa CUHX.130 to) 

•" 1 ;^ iwvî Jr Wm-k. y.ii .̂...-h-yrifliT CS«IJS4W> 

- 1&. B^u- i ^ G-2Lr 5Tr»;f 5k/*ty. C38Jfl-30) 

• liL ffUw «• Oii»a JfLô i** (2a.3*O0) 

IT. UJidn;/ {*cxL^ U .ottii-*.). (Iii6'.i:!0 (0) 

ID. &v^ i -^ ^S'-iKuciioiiKf liuiuLoWu p]fC'Ct4iurw. (lSd.t20 (ij) 

20, £uiflcl«a» .'nrs.ounicL (IBalSO («) (»)) 

111. Tl:-ui.io; C«uf«twi«k (lflti.120 (a)) 

•xr A3r«.vjn*iit to bu Jn tri»nii/tir. (IM-liO (r)) 

t do CMTUiry Ihit I hA»»- pumObkUr lnfp*4«d.- thU fudllly or vt.**! wU). ro/crua«» t.; th<. rwnU-wiii«nu v.fUiUa 
t'.u.utfLU«it with-

Di'XJ.V'HrHril 

; ^ 

i ^ ^ 
! • - ^ 

^ 

^ 

^ 

^ 

/ " 

^ 

/^'"^ 

^ 

^ 

N)A 

N / K 

N/A 

. - ^ 

/ - ^ 

^ 

i\j:cyx^A\. r ^' 
1 -̂̂ ^ 
1 

1 ^ — 1 
1 -"^ 

^ 

^ 

\ ^ • • • • 

/ ^ 

/ ^ 

^ 

y^ 

/ " 
y ^ 

n/A 

N/A 

N/A 

X 
^ ^ 

l ^ ^ 

y ^ 

y 
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ra?-

Job No: / ' 

Customer 

Foreman: 

Leadman: 

Journeyman: 

Disposal: 

./O 
t . 

Water: / 

Material: 

Stocli:' 

Chemist: 

Equipment: 

Job Workscope/Breakdown 

' 5 / 3 5 ' Date: nja 

S/T PJ 

0/T 3.5' 

o/r 

o/r sS-S" 
Slop Oil Water 

3a\no 

Compressor 

Air Movers 

Forkim 

Tugboat 

Steam Rig 

Vacuum 

Hand Hose 

Weld Machine 

Cheny Picker 

Crane 

3" Gas Pump 

2" Strip Pump 

Butterworth 

4"Elec.Pump 

Cutting Rig 

Haul Out 

Track 

Hand Tools 

5 

3 

3 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

Plus 

Plus 

Plus 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

Invoice ] 

^m^tlWW: El 

38.00 

53.25 

35.00 

49.50 

32.50 

45.75 

0.60 

0.35 

5.00/1,000 gal 

25% 

25% 6^18 
25% 

48.00 

5.00 

30.00 

100.00 

100.00 

30.00 

12.00 

15.00 

70.00 

130.00 

18.00 

15.00 

10.00 

15.00 

8.00 

1,100.00 

25.00 

10.00 

Total Invoice; 

'T 

$ 

ben 3^00 

1 eb3B 

3CL1.5I) 

^OMS 

1 dV.Ov 

30.OD 

• ~ • 

1ER 00993 



HAZARD COMMUNICATION 

PACKET 
x ^ ^ S ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ : ^ ^ ^ ^ ^ 

Industria 

N itrogen 

S e rvi ce 

Special 

Oxygen 

S e r V i c e 

• AIR LIQUIDE 

This envelope contains: 

• Nitrogen MSDS 

• Oxygen MSDS 

• O t h e r : 

• Safety Checklist 

• Safety Precautions Pamphlet 

^ ^ : ^ ^ ^ ^ ^ ^ ^ ^ : ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 

For additional safety information, contact INS/SOS at: 
AIR LIQUIDE AMERICA, PO Box 3047, Houston, TX 77253, or 

(713) 896-2265 
HER 00994 



AIR L I C U I C E AMERICA CORPORATION PAGE 
P . 0 . BOX 30^ 7 

HOUSTON, TX 77253 

M A T E R I A L S A F E T Y D A T A S H E E T 

I - G E N E R A L I N F C P M A T I O N 

PRCCUCT NAME NITROGEN, REFRIGERATED L I Q U I D 

EMERGENCY TELEPHCNE NO. 7 1 3 - 8 6 8 - 0 3 0 2 . : :: - , U K ; ;:.:; i i 
MANUFACTURERS NAME AIR L I C U I D E AMERICA CORP. x/_/_ ^ / AjjOr>/fij/> 
TRADE NAME/SYNONYMS L I Q U I D NITROGEN ( L I N ) ^ / /fo /tL^t^/KJ^. 
CHEMICAL NANE ANC SYNONYMS 

NITROGEN, REFRIGERATED L I Q U I D 
R E V I S I C N DATE: n P / ? ' t / 8 < ^ PRODUCT 1 0 . UM 1977 FORMiJLA N2 
CHEMICAL FAMILY INERT GAS CAS NUMBER 7 7 2 7 - 3 7 - 9 
*«««« : ^« * i i i « SECTIG'^ NOTES * * • * * * * • • • 

MSOS INFCRMATIGN NUMBER: ( 7 1 3 ) 3 9 6 - 2 1 A 0 

I I - H A 7 . A R C O U S I N G R E D I E N T S 

HAZARDOUS MIXTURES OF L I Q U I D S AND GASES 0 / 0 TLV 

MTRCGEN 100 * * 
• • NONE ESTARLISHEO 

I I I - P H Y S I C A L D A T A 

BOILING POINT - 3 2 0 . 4 E ( - l o s . B C ) 3 I ATM 
S P E C I F I C GRAVITY ( H 2 0 = I ) : 0 . f l C 8 3 3 S O I L I K G ^ T . S I ATM 
VAPOR PRESSURE N/A 
PERCENT VCLATILf^ «Y VOLUME ( 0 / 0 ) N/A 
DENSITY ' : 0 . ' r 9 L B / C U FT 3 B O I L I N G ?T . ? 1 ATM 
EVAPORATION RATE N/A 
S C L U B I L I T Y IN WATER N/A 
MATERIAL AT NORMAL CCNDIT ICN L I Q U I D 
EXPANSION RATIO ( L I Q U I D TO GAS) 1 : 6 9 6 . 5 
APPEARANCE AND ODOR 

CCLCRLESS, CnORLESS GAS 

I V - F t ^ E A N . € E X P L O S I O N H A Z A R D D A T A 

FLASH P C I M N/A 
FLASH FCINT (METHOC USEC) 
FLAMMAEIL ITY L I M I T S I N AIR ( 0 / 0 BY VOL) LOWER N/A UPPER N/A 

E X T I N G U I S H I N G MEDIA 

MATERIAL I S NONFLAMMABLF. NITROGEN NEITHER BURNS NOR SUP­
PORTS COMBUSTION, USE EXTINGUISHING MFOTA APPROPRIATE FOR 
SURROUNDING F I R E . 

SPECIAL F IRE F IGHTING PROCEDURES 

NONE. NITROGEN W I L L ACT AS A SIMPLE ASPHYXIANT I T I T D I S ­
PLACES OXYGF^I. L I Q U I D NITROGEN WHEN S P I L L E D WILL VAPORIZE 
RAPICLY CAUSING A VAPPR CLCUO THAT WILL CREATE AN OXYGEN-
DEF IC IENT ATMOSPHERE. EVACUATE THE AREA OF T H I S VAPOR CLOUD 
UNLESS WEARING SELF-CONTAINED BREATHING APPARATUS. 

UNUSUAL FIRE AND EXPLOSION HAZARD 

CONTACT WITH " C O L D " L I Q U I D OR GASEOUS NITROGEN MAY CAUSE 
F R O S T B I T E . V I S I B I L I T Y « A Y B F OBSCURED I N THIS "VAPOR 
C L O U C " . 

A U T C I G N I T I O N TE'^P ER ATUR F : N/A 
HER 00995 



AIR L I C U I O E AMERICA CORPORATION PAGE 
,' P. O . BOX 30<f7 

HOUSTON, TX 772'53 

M A T E R I A L S A F E T Y D A T A S H E E T 
PRODUCT NAME NITROGEN, REFRIGERATED L IQU10 

ELECTRICAL C L A S S I F I C A T I O N : NONHAZAROOUS 

V - H E A L T H H A Z A R D D A T A 

THRESHGLC L I M I T VALUE 

UNUSLAL CHRONIC TOXIC ITY 

CARCINOGENICITY 

RCUTES CF EXPOSURE 

EFFECTS CF OVEREXPOSURE 

NONE ESTABLISHED 

•SEE OVEREXP-ISURE S E C T I O N * 

NOT L I S T E D BY l A R O , N T P , OSHA 

I N H A L A T I O N , E Y E / S K I N CONTACT 

NITROGEN IS NCNTOXIC, "UT HAY CAUSE SUFFOCATION 3Y D I S ­
PLACING THE OXYGEN IN THE A I R . EXPOSURE TO OXYGEN-OEFICIENT 
ATMCSPHERES MAY CAUSE D I Z Z I N E S S , NAUSEA, V O M I T I N G , O I M I N I -
SHEC MENTAL ALERTNESS, LOSS OF CONSCIOUSNESS, ANO D E A T H , I T 
SHOULD BE RFCOGNIZED THAT COLLAPSE ANO ASPHYXIATION MAY 
OCCUR WITHOUT EXPERIENCING ANY OF THE ABOVE SYMPTOMS. PRO-
LCNGEO BREATHING OF VERY COLO ATMCSPHERES CAN CAUSE LUNG 
OAMfiGE ANO HYPOTHERMIA. FROZEN T I S S U E S , CAUSED BY FROSTBITE 
ARE PA'INLESS AND APPEAR WAXY WITH A POSSIBLE YELLOW COLOR-
THEY WILL BECOME SWOLLEN, P A I N F U L , AND PRONE TO INFECTION 
WHEN THAWED. 

TCXICOLOGICAL PROPERTIES: 

NITROGEN I S A SIMPLE ASPHYXIANT. 

CONTACT WITH COLD LIOUTO OR P I P I N G MAY CAUSE COLD CONTACT 
B L R ^ S , " F R C S T B I T E " . 
« 

EMERGENCY AND F I R S T AID PROCEDURES 

PERSONS SUFFERING FROM LACK OF OXYGEN SHOULD BE MOVED INTO 
PRESH A I R . I F V I C T I M IS NOT BREATHING, ADMINISTER A R T I ­
F I C I A L R E S P I R A T I O N . I F BREATHING I S D I F F I C U L T , ADMINISTER 
OXYGEN. DETAIN PROMPT MEDICAL A T T E N T I O N . 

SELF-CONTAINED BREATHING APPARATUS MAY BE REQUIRED FOR RES­
CUE WORKERS. 

I F CONTACT WITH CRYOGENIC L I Q U I D NITROGEN HAS CAUSED FROST­
B I T E , DC NOT RUE THE AFFECTED AREA, AS T ISSUE DAMAGE MAY 
GCCLR. FLUSH THF AFFECTED AREAS WITH WARM WATER. 00 NOT 
USE HOT WATER, OBTAIN PROMPT MEDICAL A T T E N T I O N . 

V I - R E A C T I V I T Y D A T A 

S T A B I L I T Y STABLE 

CCNOITICNS TO AVOID 

NONE. 

I N C C ^ P A T A R I L I T Y (MATERIALS TO AVOID) 

NCNE. 

HAZARDOUS DECCMPCS I TION PRODUCTS 

NONE. 

HER 00996 



AIR L I O U I C E AMERICA CORPORATION PAGE 3 
?i P . 0 . POX 301*7 

HOUSTON, TX 7 7 2 5 3 

M A T E R I A L S A F E T Y D A T A S H E E T 
PRODUCT NAME NITROGEN, REFRIGERATED L I Q U I D 

HAZARDOUS POLVMFRIZATION WILL NOT OCCUR 

CCNOTTIONS TO AVOT0 

NCNE. 

V I I - S P I L L O R L E A K P R O C E D U R E S 

STEPS TG BE TAKEN I N CASE MATERIAL I S RELEASED OR S P I L L E D 

EVACUATE ALL UNNECESSARY PERSONNEL FROM VAPOR CLOUD AREA 
WHERE AN Q>YGEN-DEF IC IENT ATMCSPHERE I S PROi^ABLE. SHUT OFF 
NITROGEN SCURCE I F P O S S I B L E . AVOID CONTACT WITH L I Q U I D 
NITROGEN OR I T S COLC 9 0 I L - 0 F F G A S . TO INCREASE RATE OF 
EVAPORATION SPRAY WITH LARGE AMOUNTS OF WATER FROM UPWIND. 
I F LEAKING FRO** CONTAINER OR CONNECTION, CONTACT THE CLOSEST 
n i G THREF INDUSTRIES L O C A T I O N , OR YOUR S U P P L I E R . S E L F - C O N ­
TAINED BREATHING APPARATUS WILL BE REQUIRED I N O X Y G E N - O E F I -
C I E ^ T AREAS SUCH AS NITROGEN VAPOR CLOUDS. 
• 

WASTE CISPOSAL METHOD 

DC NCT ATTF^o '^ TO DISPOSE OF RESIDUAL OR UNUSED Q U A N T I T I E S . 
RETLRN TO YOUR SUPPLIER FOR D I S P O S A L . FOR EMERGENCY O I S P O -
S « L , ALLOW L I Q U I D NITROGEN TO EVAPORATE I N A WELL-VENTILATED 
OUTDOOR LOCATION, 

« 

V I I I - S O E C l A L P R C T E C T I V E I N F O R M A T I O N 

RESPIRATCRY P R C T E C T I O N (SPECIFY TYPE) 
USE SELF-CCNTAINEO BREATHING APPAPATUS OR P O S I T I V E PRESSURE 
A I R L I N E WITH MASK I N CXYGEN-OEFICIENT ATMOSPHERES. 
RESPIRATORS WILL NOT F L N C T I O N . 

V E N T I L A T I O N 

*SEE NOTES* 

PRCTECTIVE GLOVES 

LOOSE-FITTING THERMAL INSULATED/LEATHER 

EYE PRCTECTION 

FULL FACE SHIELD AND SAFETY GLASSES ARE 
RECCMMENDEC WHEN HANDLING N2 LIQUID 

OTHER PROTECTIVE EQUIPMENT 

LCNG SLEEVE SHIRT FOR LIQUID HANDLING. 
SAFETY SHOES IF HANDLING CYLINDERS. 

*••***•*** SECTION NOTES ******••*« 

ADEQUATE TC AVOID LOWERING OXYGEN CONTENT TO BELOW 19.5 X 
(GXYGEN-DEFICIENT ATMOSPHERE). 

LOCAL EXHAUST: YES 
MECHANICAL: YES 

I X - S P E C I A L P R E C A U T I O N S 

PRECAUIICNS TC EE TAKEN IN HANDLING AND STORING 

HER 00997 



AIR LIQUIHE A»^ERICA CORPORATION PAGE 
P. 0. BOX 30'^7 

HOUSTON, TX 77253 

M A T E R I A L S A F E T Y D A T A S H E E T 
PRCCUCT NAME NITROGEN, REFRIGERATEO L l O U I D 

STCRE AND USE WITH ADEQUATE VENTILATION. CONTAINERS SHOULD 
BE STORED LPRIGHT AND FIRMLY SECURED TO PREVENT FALLING OR 
BEING KNCCKEO OVER. PRCTECT CONTAINERS FRQM PHYSICAL DAM­
AGE; 00 NOT DRAG, ROLL, SLIDE, OR DROP. USE A SUITABLE HAND 
TRUCK FOR CONTAINER MOVEMENT. LIQUID CONTAINERS (I.E.: «rL 
CYLINDERS) WILL VENT NITROGEN I.F INTERNAL PRESSURE BUILDS 
UP, SC THESE CONTAINERS SHOULD BE STORED IN WELL-VENTILATED 
AREAS. 
• 

D.O.T. LABELING 

NONFLAMMABLE GAS - GREEN LABEL 

VALVE CONNECTION 

295 FOR LICUin, 580 FOR GAS 

OTHER PRECAUTIONS 

LIQUID NITROGEN EXPANDS AT A RATIO OF 696.5 TO I, AND IF 
TRAPPED IN A CONTAINER CR PIPE, IT WILL PRODUCE ENORMOUS 
PRESSURES WHICH WILL RUPTURE THE CONTAINER. ANY AREA WHERE 
LIGLin NITRCGEN CGULD BE TRAPPED fUST BF PROTECTED BY A 
PRESSURE RELIEF DEVICE. PIPING MUST BE DESIGNED FOR EXTREME 
CCLD. MANY MATERIALS, SUCH AS CARBON STEEL, WILL BECOME 
BRITTLE AND MAY FRACTURE WHEN EXTREMELY COLO. DO NOT TOUCH 
CCLC PIPING AS FRCSTBITE MAY OCCUR. 

COT PLACARC: NONFLAMMABLE GAS 

DOT PROPER SHIPPING NAME: NITROGEN, REFRIGERATED LIQUID 

MISCELLANEOUS INFORMATION: 

FURTHER INFCP'^ATION ABOUT LIQUID NITROGEN CAN BE FOUND IN 
THE FCLLOWING PAMPHLETS PUBLISHED BY: 

THE COMPRESSED GAS ASSOCIATION (CGA) 
1235 JEFFERSON DAVIS HIGHWAY 
ARLINGTON, VA 2Z2C2 
(7C3> 97P-<t34l 

G-lO.l: "COMMCOITY SPECIFICATION FOR NITROGEN" 
P-l: "SAFE HANDLING OF COMPRESSED GASES IN CONTAINERS" 
P-9: "THE INEPT GASES ARGON, NITROGEN, AND HELIUM" 
P-12: "SAPF HANDLING OF CRYOGENIC LIQUID" 
P-l*.: "ACCIDENT PREVENTION IN OXYGEN-RICH AND OXYGEN-

DEFICIENT ATMOSPHERES" 
Se-2: "OXYGEN-DEFICIENT ATMOSPHERES" 
AV-5: "SAFE HANDLING CF LIQUEFIED NITROGEN G ARGON" 

NFPA RATINGS: 
HEALTH: 3 
FLAMMABILITY: 0 
REACTIVITY: C 

HMTS RATINGS: 
HEALTH: 3 
FLAMMABILITY: C 
REACTIVITY: C 

CERCLA RATINGS: 
HEALTH: 0 
FIRE: 0 
REACTIVITY: C 
PERSISTANCE: 3 

LISTED IN TSCA INVENTORY: YES 

HER 00998 



A I R L l C U I O e AMERICA CORPORATION PAGE 
) P . 0 . BOX 3047 

HOUSTONf TX 77253 
M A T E R I A L S A F E T Y D A T A S H E E T 

PRODUCT NAME NITROGENr REFRIGERATED L I Q U I O 

THIS PRCDUCT SAFFTY DATA SHEET IS CFFEPED SOLELY FOR YOUR I N F O R ^ A T I O N t 
CCNSIOERATIONt I N V E S T I G A T I O N , I N CCMPLIANCE WITH HAZARD COMMUNICATION STANOARO 
29 CFR l ^ C O . W O O . A IR L I Q U m E AMERICA CORP. PRilVIOES NT WARRANTIES, EITHER 
EXPRESS OR I M P L I E D . 

„ER 00999 



AIR L I Q U I D E AMERICA CORPORATION PAGE 
P . 0 . BOX 3 0 ^ 7 

HOUSTON, TX 7 7 2 5 3 

M A T E R I A L S A F E T Y O A T A S H E E T 

I - G E N E R A L I N F O R M A T I O N 

PRODUCT NAME OXYGEN, REFRIGERATED L I Q U I D 

EMERGENCY TEL^^PHCrJE NO. 7 1 3 - 8 6 8 - 0 3 0 2 - •'• . • . . . - . • 
MANLF4CTLRFRS NAME A IR L I Q U I C E AMERICA CORP. ^_/_c5'/ AiJkiJ/^fA 
TRADE NAME/SYNONVMS L I Q U I D OXYGEN (LOX ) __J^ . .X_Z . fe_ j2 ! i 2? i2J t i ^V^ 
CHEMICAL NAVE AND SYNONYMS 

OXYGEN, REFRIGERATED L I Q U I D 
R E V I S I O N DATE: C 9 / 0 5 / R 9 PRODUCT I D . UN 1073 FOR?iULA 02 
CHEMICAL FAMILY C X I D I Z F R CAS NUMBER 7 7 3 ? - ' t ^ - 7 

^ ^ ^ A * * * - * * * SECTION NOTES • * • • « • * * * * 

MSC5 INFORMATION NUMBER: ( 7 1 3 ) 8 < ) 6 - 2 1 ' . 0 

T I - H A Z A R D O U S I N G R E D I E N T S 

HAZARDOUS v rxTURES OF L I Q U i n S AND GASES 0 / 0 TLV 

OXYGEN 100 • * 
* • NONE ESTABLISHED 

r i l - P H Y S I C A L D A T A 

R O I L I N G POINT -2<?7 .3F ( - 1 8 3 . 0 0 a 1 ATM 
S P E C I F I C GRAVITY ( H 2 0 = 1 ) : l . l ' t 3 B O I L I N G PT C I ATM 
VAPCR PRESSURE N/A 
PERCENT V C L A T I L E f̂ Y VOLUME ( C / C ) N/A 
DENSITY 7 1 . 2 2 L B / C U FT 

3 B O I L I N G PT & I ATM 
EVAPCRATICN RATE N/A 
S O L U B I L I T Y I N WATER N/A 
" A T E R I A L AT NORMAL C C N n i T I G N L I Q U I D 
EXPANSION RATIO ( L I Q U I D TO GAS) 1 : 8 6 0 . 6 

APPEARANCE AND CDOR 

° A L £ B L U E , ODORLESS L I Q U I D 

I V - F T R F A N D E X P L C S I O N H A Z A R D O A T A 

FLASH PCINT N/A 
FLASH PCINT (METHOD USED) 
F L A M M A B I L I T Y L I M I T S I N A IR ( 0 / 0 EY VOL) LOWER N/A UPPER N/A 

EXT INGUISHING MEDIA 

" A T E R I A L I S NONFLAMMABLE. USE EXT INGUISHING MEDIA APPRO­
PRIATE FOR SURROUNDING F I R E . 

SPECIAL F IRE F IGHTING PROCEDURES 

THOUGH NOT FLAMMABLE I T S E L F , GXYGEN VIGOROUSLY ACCELERATES 
COMBUSTION. L I Q U I D OXYGEN, WHEN S P I L L E D , WILL EVAPORATE 
RAPIDLY CAUSING A VAPOR CLOUO THAT W I L L BE HIGHLY OXYGEN-
ENRICHED, WHICH CAN CAUSE MATERIALS I N T H I S CLOUO TO I G N I T E 
E A S I L Y . EVACUATE THE CLOLO AREA AND REMOVE ANY I G N I T I O N 
SCLRCES. 
• 

UNUSUAL FIRE AND EXPLOSION HAZARD 

MATERIALS WHICH 00 NOT BURN IN AIR MAY BURN IN OXYGEN-
ENRICHFO ATMOSPHERES WHERE THE OXYGEN CONTENT EXCEEDS 21*. 
OXYGEN MAY FORM EXPLOSIVE COMPOUNDS WHEN EXPOSED TO COM­
BUSTIBLE MATERIALS OR OIL, GREASE, AND OTHER HYDROCARBON HER 01000 



AIR L I Q U I D F AMERICA CORPORATION 
P. 0 . EOX 3 C ^ 7 

HOUSTON, TX 7 7 2 5 3 

M A T E R I A L S A F E T Y 
PRODUCT NAME OXYGEN. REFRIGERATED L I Q U I D 

D A T A S H E E T 

PAGE 

MATERIALS . CCNTACT WITH "COLO" REFRIGERATED L I Q U I D MAY 
CAUSE FROSTRITE . V I S I B I L I T Y MAY PE OBSClJREO I N THIS VAPOR 
CLCUC. 

A U T C I G N I T I C N TE^'PF P ATURE : N/A 

ELECTRICAL f L A S S I F I C A T I C N : NONHAZAROOUS 

V - H E A L T H H A Z A R D D A T A 

THRESHQLC L I ^ I T VALUE 

UNUSUAL CHRONIC TOXIC ITY 

CARCINGGENICITY 

ROUTES CF EXPOSURE 

EFFECTS CF OVEREXPOSURE 

NONE ESTABLISHED 

•SEE OVEREXPOSURE SECTION* 

NOT L I S T E D BY l A R C , N T P , OSHA 

I N H A L A T I O N , E Y E / S K I N CONTACT 

CCNTACT WITH L I C U I D OXYGEN CAN. CAUSE SEVERE FROSTBITE AND 
FREEZE BURNS. PROLONGED BREATHING OF VERY COLD ATMOSPHERES 
CAN CAUSE LUNG DAMAGE /INO HYPOTHERMIA. BREATHING 80% OR 
HCRE OXYGEN AT ATMCSPHERIC PRESSURE FOR MORE THAN A FEW 
HOURS f*f<f CAUSE NASAL STUFFINESS, COUGH. SORE THROAT, CHEST 
PA IN AND BREATHING D I F F I C U L T Y . BREATHING OXYGEN AT HIGHER 
PRESSURE INCREASES THE L IKEL IHOOD OF ADVERSE EFFECTS W I T H I N 
A SHORTER TIME PERIOD. EXPOSURE TO OXYGEN AT HIGHER PRES­
SURES FOR PROLONGED PERIODS HAS BEEN FOUND TO AFFECT V I S I O N , 
NEUROMUSCULAR COORDINATION, AND ATTENTIVE POWERS. 

TOXICOLOGICAL PROPERTIES: 

AT NERVAL CCNCENTRATION ANC PRESSURE, OXYGEN ?»CSES NO T O X I ­
C ITY HAZARDS. HOVEVERf AT ELEVATED CONCENTRATIONS AND PRES­
SURES, OXYGEN MAY CAUSE ADVERSE EFFECTS (SEE A B O V E ) . 
• 

EMERGENCY AND F I R S T AID PRCCEOURES 

REDUCE OXYGEN PRESSURES TO 1 ATM ANO/DR MOVE V I C T I M INTO 
FRESH A I R . 

RESCUE oFRSCNNEL SHCULQ BE AWARE OF EXTREME F I R E HAZARDS 
ASSOCIATED WITH OXYGEN-ENRICHED ATMOSPHERES. 

I F CONTACT WITH CRYOGENIC L I Q U I D OXYGEN HAS CAUSED FROSTBITE 
DO NOT RUB THE AFFECTED AREA, AS TISSUE DAMAGE MAY OCCUR. 
FLUSH THE AFFECTED AREAS WITH WARM WATER. 0 0 NOT USE HOT 
WATER. OBTAIN PROMPT MEDICAL A T T E N T I O N . 

V I - R E A C T I V I T Y D A T A 

S T A B I L I T Y STABLE 

CGNCITIONS TO AVOID 

NCNE. 

INCCMPATAPILITY (MATERIALS TO AVOID) 

OXYGEN REACTS EXPLOSIVELY WITH ETHERS. ALCOHOLS, AND HYORO-
CARECN MATERIALS. KEEP OXYGEN CONTAINERS FREE OF OIL AND/OR 
GREASE. 

HER 01001 



AIR LIOUIDE AMERICA CORPORATION PAGE 
P. Oo BOX 304 7 

HOUSTON, TX 77253 

M A T E R I A L S A F E T Y D A T A S H E E T 
PRODUCT ^AME OXYGEN, REFRIGERATED L I Q U I D 

HAZARCCUS DECOMPOSITION PRODUCTS 

NONE. 

HAZARDOUS OOL >f ^ FR I Z AT ION WILL NCT QCCLR 

CCNOITIONS TO AVOID 

NONE. 

V I I - S P I L L O R L E A K P R O C E D U R E S 

STEPS TG RE TAKEN I N CASE MATERIAL I S RELEASED OR S P I L L E D 

EVACUATE ALL UNNECESSARY PERSONNEL FROM VAPOR CLOUD AREA 
WHERE AN OXYGEN-ENRICHED ATMOSPHERE I S FORMED, ANO EL IMINATE 
ANY SOURCES OF HEAT OR I G N I T I O N o SHUT OFF SOURCE OF OXYGEN 
TF P O S S I B L E . VENTILATE AREA TO PREVENT OXYGEN-ENRICHEO 
ATMOSPHERE. AVOID CONTACT WITH L I Q U I D OXYGEN OR I T S COLD 
n O I L - O F F GAS. TO INCREASE RATE OF EVAPORATION, SPRAY WITH 
LARGE AMOUNTS OF WATER FROM UPWIND. I F LEAKING FRO«< CON­
TAINER OR CONNECTION, CONTACT THE CLOSEST 3 I G THREE INDUS­
TRIES LCCATION, OR YOUR SUPPLIER. 
« 

WASTE DISPOSAL VETHaO 

no NGT ^ITTE^'PT TO DISPOSE OF RESICUAL OR UNUSED Q U A N T I T I E S , 
RETURN TC YCUR SUPPLIER FOR DISPOSAL. FOR EMERGENCY D I S P O ­
SAL, ALLCW L I C U I D CXYGEN TC EVAPORATE I N A WELL-VENTILATED, 
CLEAN ( G R E A S E - F R E E ) , OUTDOOR LOCATION. KEEP AREA FREE FROM 
SPARKS on FLAMES AND ANY HYDROCARBON MATERIALS. 
• 

V I T I - S P E C I A L P R O T E C T I V E I N F O R M A T I O N 

RESPIRATCRY PRCTFCTTON ( S P E C I F Y TYPE) 

NCNE. 

VENTILATION 

NATURAL OR MECHANICAL WHERE GAS IS 
PRESENT — *SEE NCTES* 

PROTECTIVE GLOVES 

•SEE NOTES* 

EYE PPGTECTION 

FULL FACE SHIELD AND SAFETY GLASSES ARE 
RECOMMENDED WHEN HANDLING LIQUID OXYGEN. 

OTHER PROTECTIVE FQUIPMENT 

LCNG SLEEVE SHIRT FCR LIQUID HANDLING. 
SAFETY SHOES IF HANDLING CYLINDERS. 

*•**•*•••* SECTION NOTES **•*••**** 

LCCAL EXHALST: SUFFICIENT TO PREVENT OXYGEN-ENRICHED 
ATMOSPHERES OF OVER 21% OXYGEN. 

GLCVES: LCCSE FITTING THERMAL INSULATED OR LEATHER. GLOVES 
MUST RE CLEAN ANO GREASE FREE. 

HER 01002 



AIR LIQUrCE AMERICA CORPORATION PAGE 
1- P. 0. POX 30«̂ 7 
' HOUSTON, TX 77253 

M / ) T E R I A L S A F E T Y D A T A S H E E T 
PRODUCT NAME OXYGEN, REFRIGERATED L I Q U I D 

I X - S P E C I A L P R E C A U T I O N S 

PRECAUTIONS TC RE TAKEN I N HANDLING ANO STORING 

STORE AND USE WITH ADEQUATE V E N T I L A T I O N . OXYGEN I S HEAVIER 
THAN A IR ANO LEAKING GAS CAN ACCUMULATE I N LOW AREAS OR CON­
F INED SPACES CAUSING AN OXYGEN-ENRICHED ATMOSPHERE. CON­
TAINERS SHOULD BE STORED UPRIGHT ANO FIRMLY SECURED TO PRE­
VENT FALL ING OR BEING KNCCKEO OVER. PROTECT CONTAINERS FROM 
PHYSICAL D A M A G E ; DO NCT DRAG, R O L L , S L I D E OR DROP. USE A 
SUITABLE HAND TRUCK FOR CONTAINER MOVEMENT. L I Q U I D C O N T A I ­
NERS ( I . E . : AL CYLINDERS) WILL VENT OXYGEN I F INTERNAL 
PRESSURE BUILDS U P , SO THESE CONTAINERS SHQILD BE STORED I N 
WELL-VENTILATED AREAS. EULK OXYGEN STORAGE MUST MEET EXPO­
SURE SEPARATION REQUIREMENTS OUTLINED IN NFPA PAMPHLET 5 0 . 

D . O . T . LABELING 

OXYGEN — YELLOW LABEL 

VALVE CONNECTION 

'VAC FOR LIQUID; 540 FOR GAS 

CTHER PRECAUTIONS 

L I Q U I D OXYGEN EXPANDS AT A RATIO OF 860.6 - I, ANO IF TRAP­
PED IN A CONTAINER OR PIPE, IT WILL PRODUCE ENORMOUS PRES­
SURES WHICH WILL RUPTURE THE CONTAINER. ANY AREA WHERE 
LIQUID OXYGEN COULD BE TRAPPED MUST BE PROTECTED BY A PRES­
SURE RELIEF DEVICE. PILING MUST BE DESIGNED FOR EXTREME 
COLD. MANY MATERIALS, SUCH AS CARBON STEEL, WILL BECOME 
BRITTLE AND MAY FRACTURE WHEN EXTREMELY COLO. DO NOT TOUCH 
CCLC PIPING, AS FROSTBITE MAY OCCUR. ALL GAUGES, VALVES, 
REGULATORS, PIPING AND EQUIPMENT TO PE USED IN OXYGEN SER­
VICE MUST BF CLEANEG FOR OXYGEN SERVICE IN ACCORDANCE WITH 
CGA PAMPHLET G-'^.l. 

OCT PLACARC: OXYGEN 

OCT PROPER SHIPPING NAME: OXYGEN, REFRIGERATED LIQUID 

MISCELLANEOUS TNFORf'ATION : 

FURTHER INFORMATION AfiCUT LIQUID OXYGEN CAN BE FOUND IN THE 
FOLLOWING PAMPHLETS PUBLISHED BY: 

THE COfPRESSEC GAS ASSCCIATICN (CGA) 
1235 JEFFERSON DAVIS HIGHWAY 
ARLINGTON, VA 22202 
(703) «)79-4341 

G-«t.3: "CCMMGDITY SPECIFICATION FOR OXYGEN" 
G-'t: "OXYGEN" 
G-A.l: "CLEANING EQUIPMENT FCR OXYGEN SERVICE" 
P-l: "SAFE HANDLING OF COMPRESSED GASES IN CONTAINERS" 
P-I2: "SAFE HANDLING CF CRYOGENIC LIQUIDS" 
P-14: "ACCIDENT PREVENTION IN OXYGEN-RICH ANO OXYGEN-

DFFICIFNT ATMOSPHERES" 
SR-8: "USE OF OXY-FUEL GAS WELDING ANO CUTTING APPARATUS" 
AV-8: "CHARACTERISTICS ANO SAFE HANDLING OF CRYOGENIC 

LIQUID ANO GASEOUS OXYGEN" 
NFPA RATINGS: 

HEALTH: 3 
FLAMMABILITY: 0 
REACTIVITY: G 

Hf'IS RATINGS: 
HEALTH: 3 
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AIR L I O U I D E AMERICA CORPORATION PAGE 
! P. 0 . POX 30<t7 

HOUSTON, TX 77253 

M A T E R I A L S A F E T Y D A T A S H E E T 
PROCUCT NAME OXYGEN, REFRIGERATED L I Q U I D 

FLAHHABILITY: 0 
REACTIVITY: C 

CERCLA RATINGS: 
HEALTH: 0 
FIRF:0 
REACTIVITY: 0 
PERSISTANCE: 3 

LISTED IN TSCA INVENTCRY: YES 

THIS PROCUCT SAFETY DATA SHEET IS CFFERED SOLELY FOR YOUR INFORMATION, 
CCNSIOERATION, INVESTIGATION, IN COMPLIANCE WITH HAZARD COMMUNICATION STANDARD 
29 CFR 1900.120C. AIR LIOUIDE AMERICA CORP. PROVIDES NO WARRANTIES, EITHER 
EXPRESS CR I'^PLIED. 

HER 01004 
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MR L I ^ U I C E AfPR ICA CQROORATICN PAGE I 
P . 0 . nox -ioi*7 

HOUSTON, TX 772S3 

M A T E R I A L S A F E T Y D A T A S H E E T 

[ - G E N E R A L I N F O R M A T I O N 

PRODUCT NAVE OXYGEN 

EMERGENCY TELEPHCNF NO. 7 1 •5-!^6-^-0302 '^ -/-^h /K^/kL/^.d/^ 
WANLFACTLRERS NA"E AIR L I Q U I O E A M f R K A CORP, . -^ ' . C ^ ^ ^ - ' T ^ • 
TRACE \AVE/SYNON'YMS OXYGEN; ^XYGEN U3P ; AVIATORS BREATHING OXYGEN ( A B O ) 
CHEMICAL NAME AND SYNONYMS 

OXYGEN 
R E V I S I O N DATE: 0 ^ / 0 5 / 1 9 PRODUCT 1 0 . UN 10 7? FORMULA 02 
CHE»«ICaL FA '^ ILY n x i O I Z E R CAS NJMBER 7 7 3 2 - < t ' t - 7 

« * « • * • * * * * * SECTION NOTES * * * * * * * * * * 

HSOS INFCR^^ATION NUMBER: ( 7 1 3 ) 8 9 6 - 2 1 4 0 

[ T - H A Z A R C O U S I N G R E D I E N T S 

HAZAROOUS MIXTURES OF L I Q U I D S AND GASES 0 / 0 TLV 

CXYGEN 100 * • 
* • NONE ESTABLISHED 

I I I - P H Y S I C A L D A T A 

B O I L I N G POINT - 2 9 7 , 3 F ( - 1 8 3 . 0 0 3 I ATM 
S P E C I F I C GRAVITY ( A I R = I ) : 1 . 1 0 4 9 3 70F ( 2 1 . I C ) fl 1 ATM 
VAPOR PRESSURE N/A 
PERCENT VOLAT ILE BY VOLUME ( 0 / 0 ) N/A (GAS) 
DENSITY C.C<1279 L B / C U FT 

a 70 F ( 2 1 . 1 C ) C I A T " 
EVAPORATION RATE N/A (GAS) 
S O L U B I L I T Y I N WATER 4 . 0 9 S C C / l O O C C H20 5 32 F ( 0 C) 
MATERIAL AT NORMAL CCNOITIGN GAS 
EXPANSION RATIO ( L I Q U I D TO GAS) N/A (GAS) 

APPEARANCE AND DOOR 

CCLCRLESSt ODORLESS* TASTELESS GAS 

I V - F I R E A N D E X P L C S I O r j H A Z A R D D A T A 

FLASH POINT N/A 
FLASH FCINT (METHOD USED) 
FLAMMABIL ITY L I M I T S IN AIR ( 0 / 0 BY VOL) LOWER N/A UPPER N/A 

EXT INGUISHING MEDIA 

VATFRIAL I S NONFLAMMABLE. USE EXTINGUTSWTNG MEDIA APPRO­
PRIATE FOR SlIPRCUNDING F I R E . 

SPECIAL FTRE F IGHTING PROCEDURES 

TFCUGH NOT FLAMMABLE I T S E L F , CXYGEN VIGOROUSLY ACCELERATES 
CCMELSTICN. I F P O S S I B L E , SHUT OFF OXYGEN GAS AND REMOVE 
CYLINDERS FROM F I R E AREA OR COOL WITH WATER TO AVOID EXCES­
S IVE PRESSURE BUILD U P . 

UNUSUAL FIRE AND EXPLOSION HAZARD 

HER 01005 



PRODUCT NAME 
M A T E R 

OXYGEN 

4 I P L I C U n F AMERICA CORPORATION 
P. 0 . BOX ^Otf-f 

HOUSTON, TX 7 7 2 S 3 

l A L S A F E T Y D A T A S H E E T 

PAGE 

RELIEVE PRESSURE. 

V - H E A L T H H A Z A R D ^ ^ T A 

THRESHOLC L I M I T VALU^ 

UNUSUAL CHRONIC TOXICITY 

CARCINCGENICTTY 

RCUTES OF EXPOSURE 

EFFECTS OF OVEREXPOSURE 

NONE ESTAPLISHEO 

* S E ^ OVEREXPOSURE S E C T I O N * 

NOT L I S T E D BY l A R C t N T ' ' , OSHA 

INHALATION 

ORFATHING fiCX OR f'ORE OXYGEN AT ATMOSPHERIC PRESSURE FOR 
MGRF THAN A F^V) HOURS ''AY CAUSE NASAL S T U F F I N E S S , COUGH, 
SCRE THRCAT, CHEST PAIN AND BREATHING D I F F I C U L T Y . BREATHING 
OXYGEN AT HIGHER PRESSURE INCREASES THE L I K E L I H O O D OF AD­
VERSE EFFECTS WITHIN A SHORTER TIME P E R I O D . EXPOSURE TO 
OXYCEN AT HIGHER PRESSURES FOR PROLONGED PERIODS HAS BEEN 
•^OUNO TO AFFECT V I S I O N , NEUROMUSCULAR COORDINATION AND 
ATTENTIVE POWERS. 

TCXICOLOGICAL PROPERTIES: 

AT NCRMAL CCNCFNTRATION AND PRESSURE, OXYGEN POSES NO T O X I ­
C I T Y HAZARDS, HOWEVER, AT ELEVATED CONCENTRATIONS ^ND PRES­
SURES, OXYGEN MAY CAUSE ADVERSE EFFECTS (SEE A B O V E ) . 
• 

EMERGENCY AND FIPST AID PROCEDURES 

REDUCE OXYGEN PRESSURES TO I ATM AND/OP MOVE VICTIM INTO 
FRESH AIR. 

RESCUE PERSONNEL SHOULD BE AWARE OF EXTREME FIRE HAZARDS 
ASSOCIATED WITH OXYGEN-ENRICHED ATMOSPHERES. 

V I - R E A C T I V I T Y D A T A 

S T A B I L I T Y STABLE 

CONDITIONS TO AVOID 

NONE. 

INCCMPATAEILITY (MATERIALS TO AVOID) 

OXYGEN REACTS FXPLCSIVELY WITH FTHERS, ALCOHOLS, AND HYORO-
CARPON MATERIALS. KEEP OXYGEN CONTAINERS F>tEE OF OIL AND/OR 
GREASE. 
« 

HAZARDOUS DECCMPCSIT ION PROCUCTS 

NONE. 

HAZARDOUS POLY»<ERI ZATION WILL NOT OCCUR 

CCNCITIONS TO AVOID 

NONE. 

V I I - S I L L O R L E A K P R O 0 U R E S 

HER 01006 



AÎ ? LIQUinE AMERICA CORPORATION PAGE 3 
P. 0. BOX 30«t7 

HOUSTONt TX 7725'' 

M A T E R I A L S A F E T Y D A T A S H E E T 
PROrUCT NAMF OXYGEN 

STEPS TC PE TAKEN I N CASE MATERIAL I S RELEASED OR S P I L L E O 

FVACUA^F ALL UMNFCPSSARY PERSONNEL FROM AFFECTED AREA. SHUT 
CFF SCURCF CF CXY^,c^ \f P C S S I R L E . VENTILATE AREA TO PREVENT 
OXYGEN-ENRICHED ATVGSPHFRE. REMOVE SOURCES 0^ HEAT OR I G N I -
T I G N . I F LEAKING FROM CONTAINER OR VALVF» CONTACT THE 
CLCSEST SIG THREE INDUSTRIES LOCATION* OP YOUR S U P P L I E R . 

WASTE DISPOSAL METHOD 

CC NCT ATTE^oT TO DISPOSE OF RESIDUAL OP UNJSEO Q U A ^ I T I T I E S . 
RETUON TC YCUP SUPPL IE ' ' FOR D I S P O S A L . POP EMERGENCY D I S P O -
SALt SECURE THF CYLINDER AND ELOH DOWN SLOWLY TO THE ATMOS­
PHERE TN A WELL-VFNTILATEO AREA OP OUTDOORS. 

• 

V I I I - S P E C I A L P R O T E C T I V E I N F O R M A T I O N 

RESPIRATORY PROTECTION (SPECIFY TYPE) 

NONE. 
VENTILATICN 

NATURAL OR "ECHANICAL WHERE GAS I S 
o^ESENT — *SEE MOTES* 

PRCTECTIVE GLGVES 

IF USED* «LST îF CLEAN AND GREASE PREE 

EYE PRCTECTION 

SAFFTY GLAS'^ES ARF RECCMMCNDED WHEN 
HANDLING HIGH PRESSURE CYLINDERS. 

OTHER PRCTECTIVE EQUIPMENT 

SAFETY SHOES U^^K HANDLING CYLINDERS. 

«4i*««4c4<4<4>4' SECTION NOTES *«**••*•** 

LCC/!L EXHAUST: S U F F I C I E N T TO PREVENT PXYGEN-ENRICHEO 
ATMOSPHERES OF OVER 2\r OXYGEN. 

I X - S P E C I A L P R E C A U T I O N S 

PRECAUTIONS TO 5E TAKEN IN HANDLING AND STORING 

STCFE AND LSF WITH AQECLATE V E N T I L A T I O N . OKGYEN I S HEAVIER 
THAN AIR AND LEAKING GAS CGULD ACCUMULATE IN LOW AREAS OR 
CONFINED SPACES CAUSING AN CXYGEN-ENRICHFD ATMOSPHERE. 
CYLINDERS SHOULD RF STORED UPRIGHT WITH VALVE PROTECTION CAP 
I N PLACE ANC FIRMLY SECUREC TC P R F V E M FALLING OR BEING 
KNCCKEO OVER. PROTECT CYLINDERS FROM PHYSICAL DAMAGE? 00 
NCT DRAG, ROLL, S L I D E , OR CROP. USE A SUITABLE HAND TRUCK 
FOR CYLINDER "OVFMENT. DO NOT ALLOW THE TE'^PERATURE WHERE 
CYLINDERS ARE STOREC TO EXCEEC 125 F ( 5 2 C ) . 0 0 NOT STORE 
OXYGEN CLOSER THAN 20 F c p j pROf* F L A M M A R L E CR COMEUSTIf lLE 
M A T E R I A L S . KEEP CYLINDERS ^REE FROM O I L AND GREASE. 

• 

0 . 0 . T . LABELING 

OXYGEN YELLOW LAPEL 

VALVE CONNECTION 

HER 01007 



AIR L I C U i n E A?<ERICA CORPORATION PAGE 
i P. 0 . BOX ZC*! 

HOUSTON, TX 7 7 2 5 3 

M A T E R I A L S A F E T Y D A T A S H E E T 
PRODUCT NAME OXYGEN 

CGA 540 OR CGA fl70 (PIN INDEXED) 

CTHER PRECAUTIONS 

ALL GAUGFSt VALVES. REGULATORS. PIPING AND EQUIPMENT TO RE 
USEC IN CXYGEN SERVICE ''U S T BE TILEANEO FOR TXYGEN SERVICE IN 
ACCGROANCE WITH CGA PAMPHLET G-<t.l. OXYGEN IS NOT TO BE 
USEC AS A SLflSTTTUTE FOR CO^^PRESSED AIR. NEVER STRIKE A 
WELCING ARC ON ANY COWPRESSFD GAS CYLINDER. REFILLING 
CYLINDERS WI-^HHUT THE CONSENT OF THE CYLINDER OWNER IS A 
VIOLATION CF FEDERAL LAW {t,q CFR). 

OCT PLACARD: CXYGEN 

OCT PPOPER SHIPPING NAME: GXYGFN, COMPRESSED 

MISCELLANECLS INFORfATICN: 

FURTHER INFCRyATION APCUT OXYGEN CAN BE FOUND IN THE 
FOLLOWING PAMPHLETS PUBLISHED BY: 

THE CC*^PRESSEC GAS ASSOCIATION (CGA) 
1235 JEFFERSON DAVIS HIGHWAY 
ARLINGTON. VA 22202 
(703) T79-434I 

G-A.3: "COVMnoiTY SPECIFICATION FOR OXYGFN" 
G-'*: "OXYGEN" 
G - < i . l : "CL'^ANIMG EQUIP'-'ENT FOR OXYGEN S E R V I C E " 
P - l : "SAFE CLEANING OF C O ^ ' P R E S S E C GASES IN CONTAINERS" 
P - l ^ : "ACCIDENT cpEVENTION IN OXVGEN-RICH ^ND OXYGEN-

D F F I C I E N T ATMOSPHERES" 
S n - e : "USE OF O X Y - F U E L G A S W E L D I N G A N D CUTTING APPARATUS" 
A V - 8 : "CHARACTERISTICS AND SAFF HANDLING OF CRYOGENIC 

LIQUID AND GASEOUS CXYGEN" 

NFPA RATINGS: 
HEALTH: G 
FLAVVAPILITY: C 
REACTIVITY: C 

A M I S RATINGS: 
HEALTH: C 
F L A M M f l l l L T T Y : C 
R E A C T I V I T Y : G 

CERCLA R A T I N o r - : 
H E A L T H : 0 
F I R E : C 
R E A C T I V I T Y : C 
PERSISTANCE: 3 

L I S T E D I N TSCA INVENTORY: YES 

T H I S "RGDUCT SAFETY DATA SH^ET IS OFFERED SOLELY FOR YOUR INFORMATION, 
CCNSIOERA-r iON, I N V E S T I G A T I O N , IN COMPLIANCE WITH HAZARD COMMUNICATION STANDARD 
29 CFR I S C C . 1 2 n c . AIR L I Q U I D E AMERICA CORP. PROVIDES NO WARRANTIES, EITHER 
EXPRESS OR I N F L I E D , 

HER 01008 
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A I 3 L IOUIOE AMERICA COOPORATION PAGE 
. P . 0 . BOX 3047 

HOUSTONt TX 7 7 ? 5 3 

M A T E R I A L S A F E T Y O A T A S H E E T 

I - G E N E R A L I N F O R M A T I O N 

PRCDUCT NAME NITROGEN 
r;":" • ; :"-: iq^^;"; . ; ! ' 

EMERGENCY TELEPHCNE NO. 7 1 3 - « 6 e - C 3 0 2 ' ' ') , 
MANUFACTURERS NAVF AIR L I C U I O E AMERICA CORP, v < - / — ^ ^ fiUi<Zy/U^ 
TRADE NAME/SYNONYMS N I T R C G E N ; NITROGEN. N F ~^^—-— ^ / 
CHEMICAL NAME ANC SYNONYMS 

NITROGEN 
REVISTCN C A T E : Ce /Z ' t /S f? PRODUCT 1 0 . UN 1066 FORMULA N2 
CHEMICAL FAMILY INERT GAS C4S NUMBER 7 7 2 7 - 3 7 - 9 

««4«4 i«*^««t SECTION NOTES * * * * * * * * * * 

M S n j INFCRMATTTN NU^RER: ( 7 1 3 ) 8<?6 -2 lA0 

I T - H A Z A R C O U S I N G R E D I E N T S 

HA7AR0CUS MIXTURES OF L I Q U I D S AND GASES 0 / 0 TLV 

NITROGEN 100 • * 
* * NONE ESTABLISHED 

I I I - P H Y S I C A L D A T A 

B O I L I N G POINT - 3 2 0 . 4 F ( - 1 9 ' 5 . 8 C ) a 1 ATM 
S P E C I F I C GRAVITY ( A I R = l ) : 0 . 9 6 7 3 70 F ( 2 1 . I C ) & I ATM 
VAFGR PRESSURE N/A 
PERCENT V O L A T I L E RY VOLUME ( 0 / 0 ) N/A (GAS) 
DENSITY 0 . 0 7 2 ' » 5 L B / C U FT 

5 70 F ( 2 1 . I C) C I ATM 
EVAPCRATICN RATE N/A (GAS) 
S O L U B I L I T Y IN WATER 2 .33SCC/1OOCC H2Q 3 32 F ( O C ) 
MATERIAL AT NORMAL CCHOITICN GAS 
EXPANSION RATIO a i Q U I O TO GAS) N/A (GAS) 

APPEARANCE ANC CCOR 

CGLCPLESSt ODORLESS, TASTELESS GAS 

I V - F I R E A N D E X P L C S I O N H A Z A R D O A T A 

FLASH PCINT N/A 
FLASH PCINT (METHOD USED) 
FLAMMARIL ITY L I M I T S IN AIR ( 0 / 0 BY VOL) LOWER N/A UPPER N/A 

EXT INGUISHING MEDIA 

MATERIAL IS NONFLAMMABLE. NITROGEN NEITHER BURNS NOR SUP-
OCRTS COMBUSTION. USE EXT INGUISHING MEDIA APPROPRIATE FOR 
SLRPCUNOING F I R E . 

SPECIAL F IRE FIGt-TTNG PROCEDURES 

NONE. NITRCGEN WILL ACT AS A SIMPLE ASPHYXIANT I F I T D I S ­
PLACES CXYGEN. I F POSSIBLEf REMOVE NITROGEN CYLINDERS FROM 
F IRE AREA CR COOL WITH WATER TO AVOID EXCESSIVE PRESSURE 
n i j I l C U P . SELF-CONTAI^En BREATHING APPARATUS MAY BE REQUIRED 
FOR RESCUE WORKERS. 
• 

UNUSUAL FIRE AND EXPLOSION HAZARD 

PRESSURE CAN !?UILD UP CUE TO HEAT AND CYLINDER HAY EXPLODE 
IF PRESSURE RELIEF CEVICES SHOULD FAIL TO RELIEVE PRESSURE. 

AUTOIGNITION TEMPERATURE: N/A 
HER 01009 



AIR LIQUIDE AMERICA CORPORATION PAGE 
P. 0. BOX 30^7 

i HCUSTCN» TX 77253 

M A T E R I A L S A F E T Y D A T A S H E E T 
PROCUCT NAME NITROGEN 

ELECTRICAL C L A S S I F I C A T I O N : NCNHAZAROOUS 

V - H E A L T H H A Z A R D D A T A 

THRESHGLC L I M I T VALUE NONE ESTABLISHED 

UNUSUAL CHRONIC TOXIC ITY *SEE OVEREXPOSURE SECTION* 

CARC INCGENIC ITY NOT L I S T E D BY l A R C t NTP» OSHA 

ROUTES OF EXPOSURE INHALAT ION 

EFFECTS CF OVEREXPOSURE 

NTTPCGEN I S NONTOXICt PUT MAY CAUSE SUFFOCATION BY D I S ­
PLACING THE OXYGEN I N THE A I R . EXPOSURE TO OXYGEN-DEFICIENT 
ATMCSPHFRES HAY CAUSE D I Z Z I N E S S t NAUSEA, VOMITINGt O I M I N I -
SHEC MENTAL ALERTNESS, LOSS OF CONSCIOUSNESS, AND DEATH, I T 
SHGULO BE RECOGNIZEC THAT COLLAPSE AND ASPHYXIATION MAY 
OCCLR WITHOUT EXPERIENCING ANY OF THE ABOVE SYMPTOMS. 

TCXICQLCGICAL PROPERTIES: 

NITPOC^N IS A SIMPLE ASPHYXIANT. 
« 

EMERGENO ANC F IRST A IC PRCCEOURES 

PERSONS SUFFERING FROM LACK OF OXYGFN SHOULD BE MOVED INTO 
FTESH A I R , I F V I C T I M IS NOT BREATHING, ADMINISTER A R T I ­
F I C I A L R E S P I R A T I O N . IF BREATHING IS D I F F I C U L T , ADMINISTER 
OXYC^N. OBTAIN P R C P T MEDICAL A T T E N T I O N . 

SELF-CONTAT' lEC BREATHING APPARATUS MAY BE REQUIRED FOR R E S ­
CUE WORKERS, 

V I - R E A C T I V I T Y D A T A 

S T A B I L I T Y STAPLE 

CCNDITICNS TO A V C i n 

NCNE. 

I N C C M P A T f l B I L I T Y (MATERIALS TG AVOID) 

NCNE. 
• 

HAZARDOUS CECOMPCS ITION PRODUCTS 

NCNE. 

HAZARCOUS POLYMERIZATICN *<ILL NCT OCCLR 

CCNOITIONS TO AVGID 

NCNE. 

V T I - S P I L L O R L E A K P R O C E D U R E S 

STEPS TC PE TAKEN I N CASE MATERIAL IS RELEASED OR S P I L L E D 

HEB 01010 



AIR LICUIOE AMERICA CORPORATION PAGE 
I P. C. eOX 30<̂ 7 
' HOUSTONT TX 772S3 

M A T E R I A L S A F E T Y D A T A S H E E T 
PRODUCT NAME NITROGEN 

EVACUATE ALL UNNECESSARY PERSONNEL FROM AFFECTED AREA. SHUT 
OFF SOURCE CF NITROGEN IF POSSIBLE. VENTILATE ENCLOSED 
AREAS OR REMOVE CYLINDERS TO AN OUTDOOR LCCATION TO PREVENT 
FCR^-ATIGN CF OXYGFN-OEFICIENT ATMOSPHERES. I F LEAKING FROl^ 
CCNTAINFR OR VALVFt CONTACT THE CLOSEST BIG THREE INDUSTRIES 
L C C A T I O N , CR YCUR SUPPL IER. 
• 

WASTE n iSPCSAL MPTHOO 

on NOT ATTE'^PT TO DISPOSE OF RESIDUAL OR UNUSED Q U A N T I T I E S . 
RETURN TC YOUR SUPPLIER FOR D ISPOSAL. FOR EMERGENCY D I S P O ­
S A L , SECURE CYLINDER AND VENT SLOWLY TO THE ATMOSPHERE I N A 
WELL-VENTILATEC AREA OR OUTDOORS. 

V I I I - S P E C I A L P R C T E : T I V E I N F O R M A T I O N 

RESPIRATORY PRCTECTION (SPECIFY TYPE) 

USE SELF-CCNTAINEO RREATHING APPARATUS OR P O S I T I V E PRESSURE 
AIR L I N E WITH fASK IN OXYGEN-DEFICIENT ATMOSPHERES. 
RESPIRATORS WILL NOT FUNCTION. 

VENTILATION 

•SEE NOTES* 

PROTECTIVE GLOVES 

N/A 

EYE PRCTECTION 

SAFETY GLASSES ARE RECOMMENDED 
WHEN HANDLING HIGH PRESSURE CYLINDERS. 

OThER PRCTECTIVE EQUIP'^ENT 

SAFETY SHOES WHEN HANDLING CYLINDERS. 

« ' 4 4 4 « « * « 4 * SECTION NOTES * * * • * • * « • * 

flOECUAT'^ TC AVOID LOWERING OXYGEN CONTENT TO BELOW 1 9 . 5 X 
(CXGYEN-DEFrC IENT ATMOSPHERE). 

LOCAL EXHAUST: YES 
MECHANICAL: YES 

I X - S P E C I A L P R E C A U T I O N S 

PRECAUTIONS TO RE TAKFN IN HANDLING AND STORING 

STORE AND USE WITH ADEQUATE V E N T I L A T I O N . CYLINDERS SHOULD 
BE STORED IPRIGHT WITH VALVE PROTECTION CAP I N PLACE AND 
FIRMLY SECURED TO PREVENT FALLING OR BEING KNOCKED OVER. 
PPCTECT CYLINDERS FROM PHYSICAL DAMAGE; 0 0 NOT ORAGt ROLLt 
S L I C E , OR CROP. USE A SUITABLE HAND TRUCK FOR CYLINDER 
MOVEMENT. CO NCT ALLCW THE TEMPERATURE WHERE CYLINDERS ARE 
STORED TO EXCEED 125 F ( 5 2 C ) . 
• 

D.C.T. LABELING 

NONFLAMMflRLF GAS - GREEN LABEL 

VALVE CONNECTION 
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AIR L I C U I C E A>«ER ICA CORPORATION PAGE 
P. 0 . BOX 30<t7 

t HOUSTON, TX 7 7 ? 5 3 

M A T E R I A L S A F E T Y D A T A S H E E T 
PRODUCT NAME NITROGEN 

580 

CTHER PRECAUTIONS 

NEVER STRIKE A WELDING ARC CN ANY COMPRESSED GAS CYLINDER. 
REFILLING CYLINDERS WITHOUT THE CCNSENT OF THE CYLINDER 
OWNER IS A VIOLATION CF FEDERAL- LAW (̂ 9 CFR). 

OCT PLACARD: NONFLAMMABLE GAS 

DOT PROPER SHIPPING NAVE: NITROGEN* COMPRESSED 

MISCELLANEOUS INFORMATION: 

FURTHER INFCRMATICN ABOUT NITROGEN CAN HE FOUND IN THE 
FOLLOWING PAMPHLETS PUflLISHEO BY: 

THE COf-PRESSED GAS ASSOCIATION (CGA) 
IZ35 JEFFERSON DAVIS HIGHWAY 
ARLINGTON, VA 22202 
(703) 979-^3^1 

G-lO.l: "COMMODITY SPECIFICATION FOR NITROGEN" 
P-l: "SAFE HANJOLTNG OF COMPRESSED GASES IN CONTAINeRS" 
P-9: "THE INERT GASES ARGCN* NITROGEN, AND HELIUM" 
P-14: "ACCIDENT PREVENTION IN OXYGEN-RICH AND OXYGEN-

DEFICIENT ATMOSPHERES" 
SR-2: "OXYGEN DEFICIENT ATMOSPHERES" 

NFPA RATINGS: 
HEALTH: 0 
^LAVMABILITY: 0 
REACTIVITY: 0 

H"IS RATINGS: 
HEALTH: 0 
FLAMMAOILITY: 0 
REACTIVITY: G 

CERCLA RATINGS: 
HEALTH: C 
FIRE:a 
REACTIVITY: 0 
PERSISTANCE: 3 

LISTED IN TSCA INVENTORY: YES 

THIS PRODUCT SAFETY DATA SHEET IS OFFERED SOLELY FOR YOUR INFORMATION, 
CONSIDERATION, INVESTIGATION, IN COMPLIANCE WITH HAZARD COMMUNICATION STANDARD 
29 CFR 1900.120C. AIR LIQUIDE AMERICA CORP. PROVIDES NO WARRANTIES, EITHER 
EXPRESS GR IMPLIED. 
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THE FOLLOWING PROCEDURES SHOULD BE 

OBSERVED WHB\i HANDLING COIVIPRESSED 

GAS CYUNDBIS OR UQUEFIED 

GAS CONTAINBIS. 

Read the label on all cylinders or 
containers be tore use to identify 
their contents. It the label is not 
legible or is missing, do not 
assume that the cylinder contains a 
particular gas, but return the 
cylinder to the gas supplier. 

NEVER REL Y ON THE COLOR OF THE CYLINDER TO 
IDENTIFY ITS CONTENTS. 

READ THE LABEL 
TO IDENTIFY THE GAS! 

-$?S?&sr 

^ * ^ 

i^&^'S^ 

SED" 

Observe all warnings and safety 
precautions set forth on the 
cylinder label. 

Always secure cylinders in storage 
and use. Never remove the valve 
protection cap until the cylinder is 
secured (chained, tied, etc.) and 
ready for use. 

IF A CYLINDER IS KNOCKED OVER AFTER 
THE CAP IS REMOVED, THE VALVE COULD BE 
BROKEN OFF CAUSING THE CYLINDER TO BE 

PROPELLED VIOLENTLY. 

s 
3 • 

i . 
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Never attempt to lift a cylinder by 
the valve protection cap. 

Never attempt to transfer any gas 
tram one cylinder to another or to 
mix any gases in a cylinder. 

Always use a pressure-reducing 
regulator when withdrawing any 
gaseous product trom a cylinder or 
other high pressure source. To 
minimize the chance of injury, 
stand to one side of the regulator 
when opening the cylinder valve. 

Containers otiiquetied compressed 
gases such as oxygen, nitrogen, 
argon, helium, hydrogen, carbon 
dioxide, and nitrous oxide must be 
kept in an upright position and 
secured to prevent them trom 
being knocked over 

Never use an adaptor to connect a 
cylinder valve to a regulator or other 

j ^ X piece of equipment. Specilic valve 
• ^ ^ outlet connections have been 
^ ^ -^ designed for most gases to prevent 

misuse and contamination. For 
further information, see CGA 

(Compressed Gas Association)/ANSI (American National 
Standards Institute) pamphlet V-1, "Compressed Cylinder 
Outlet and Inlet Connections". 

Always use a cart when moving 
cylinders or liquefied gas containers. 

i 

i 

Liquefied 
gases are 
extremely cold 
and these 
liquids or their 
cold "boil-off" 
vapors can 

cause cold contact burns or "frost­
bite". In addition, many materials 
such as carbon steel will become 
brittle and may fracture when 
exposed to these cold tempera­
tures. Piping far these cold liquids 
must be designed for extreme 
cold. 

I 
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SAFETtPRECAUTlONS 
FORIOXYGEN: 
exygen (p,) js a colorless, ̂  ^ ^ 

j3orie^§iiot«leI^^^*" 

:]$^y/:M^W^S^^^^^^i 

W A R N I N I 
I . . , , • '• 

I WHILE OXYGEN IS NONFLAMMABLE, IT 
SUPPORTS AND CAN GREATLY ACCELERATE 

I COMBUSTION. KEEP COMBUSTIBLES AND 
I IGNITION SOURCES AWAY FROM WHERE 
! OXYGEN IS BEING USED OR STORED. 

KEEP ALL SURFACES WHICH MAY COME IN CONTACT 
WITH OXYGEN CLEAN TO PREVENT IGNITION. 

Even normal industrial soot and dirt can constitute a combustion 
hazard in the presence of oxygen. Do not place liquid oxygen 
equipment on asphalt or on any surface which may have oil or 
grease deposits. If liquid oxygen is spilled, do not walk on or roll 
equipment over the spill. Use cleaning agents which will not 
leave organic deposits on the cleaned surfaces. In handling 
equipment which may come in contact with oxygen, use only 
clean, lint-free gloves or hands washed clean of oil. Never 
lubricate oxygen valves, regulators, gauges, or fittings with 
oil, grease, or other lubricants that are not oxygen compat­
ible. Check with your lubricant manufacturer or oxygen supplier 
for a source of oxygen compatible lubricants. 

W • A 

UQUID OXYGBilS EXTREMELY COLD' 
>297.0 °F). A N D m i l Q I M t l 

COLD GAS MAYCAUSE SEVEREB' 

FROSTBITE TO T H E E Y K OR SKIN.^^ 

Do not touch frosted pipes or valves. If accidental eye or skin 
contact with liquid oxygen occurs, consult a physician at once. 
Do not rub frozen body parts, as tissue damage may result. 
Remove any clothing that may restrict circulation to the frozen 
area. As soon as practical, place the affected part of the body in 
a warm water bath which has a temperature not to exceed 
105°F (40°C). Never use dry heat. 

PROTECT EYES AND SKIN. 

Always handle liquid so that it will not splash or spill. Protect 
your eyes with safety goggles or face shield, and cover the skin 
to prevent contact with the liquid or cold gas. Clean, protective 
gloves that can be quickly and easily removed, and long 
sleeves are recommended for arm protection. Cuffless trousers 
should be worn outside of boots or work shoes to shed spilled 
liquid. If clothing should be splashed with liquid oxygen or 
otherwise saturated with oxygen gas, it should not be consid­
ered safe to wear for at least 30 minutes, since it can be easily 
ignited while the concentrated oxygen remains. 

LiqUID-TO-GAS EXPANSION 

Cryogenic liquids produce large quantities of gas when they 
vaporize. Liquid oxygen will expand at a ratio of 1:860, liquid 
to gas. If liquid oxygen is trapped in a sealed container or 
piping, it will vaporize producing enormous pressures which 
could cause the container to rupture violently if not protected 
by a pressure relief device. 
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VAPOR CLOUD OR FOG 

Cn,'ogenic liquids and their "boil-off vapors are extremely 
cold and have a built-in warning property that appears when­
ever they are exposed to the atmosphere. The cold "boil-off 
gases condense the moisture in the air, creating a highly visible 
fog or vapor cloud. TTiis fog normally extends over a larger 
area than the vaporizing gas. 

If a large vapor cloud forms after a liquid spill, you should 
avoid this cloud because of possible oxygen enriched atmo­
spheres or reduced visibility. In addition, all sources of ignition 
should be shut off in the path of the oxygen vapor cloud, if 
possible. 

Small fog areas may appear during liquid transfer as the cold 
piping condenses moisture in the surrounding air. 

dirt that might have accumulated in the valve outlet. Visually 
inspect the regulator and the inlet connection to ensure that 
they are free of dirt, oil, grease or other hydrocarbon-type 
contaminants. TTiese contaminants may ignite and bum 
violently when the cylinder valve is opened. Dirt and dust 
should be removed with a clean cloth. However, oil and grease 
cannot be easily removed, and the regulator should be returned 
to an authorized service facility for proper cleaning. Connect 
the regulator to the valve, back out the pressure-adjusting 
screw until it turns freely, open the cylinder valve slowly until 
maximum pressure is indicated on the high pressure gauge, 
then open the cylinder valve all the way to eliminate possible 
leaks through the packing. To minimize the chance of injury, 
stand to one side of the regulator when opening the cylin­
der valve. 

STORE OXYGEN CYLINDERS AND LIQUEFIED OXYGEN 
CONTAINERS IN ACCORDANCE WITH APPLICABLE 

SAFETY COOES. 

Oxygen in storage must be separated from flammable liquids or 
gases and combustible materials (especially oil or grease), a 
minimum distance of 20 feet unless separated by a noncombus-
tible barrier at least 5 feet high and having a fire resistance rating 
of at least one-half hour. For more information, see NFPA 
Standard No. 50, "Bulk Oxygen Systems At Consumer Sites". 

MAINTAIN ADEQUATE VENTILATION. 

Adequate ventilation must be provided to prevent accumula­
tion of oxygen and minimize combustion hazards in areas 
where oxygen is used and stored. 

CONTAINERS, EQUIPMENT, AND REPLACEMENT PARTS 
MUST BE SUITABLE FOR OXYGEN SERVICE. 

Use only equipment, cylinders, containers and apparatus 
designed and approved for use with oxygen. Many materials, 
especially some non-metallic gaskets and seals, constitute a 
combustion hazard when in oxygen service, although they may 
be acceptable for use with other gases. Make no substitutions for 
recommended equipment, and be sure all replacement parts are 
compatible with oxygen and cleaned for oxygen service. Keep 
repair parts in sealed, clean plastic bags until ready for use. 

REGULATORS WHICH HAVE BEEN USED WITHt 
FLAMMABLE GASES SHOULD NEVER BE USED' 
FOR OXYGEN SERVICE UNLESî GLEANED Vff 

AUTHORIZED PERSONNEL; ; - S i l l 

OBSERVE ALL APPLICABLE SAFETY CODES 
WHEN INSTALLING OXYGEN EQUIPMENT. 

Follow the recommendations of the NFPA Standard No. 50, 
"Bulk Oxygen Systems at Consumer Sites", NFPA Standard 
No, 51, "Oxygen-Fuel-Gas Systems for Cutting and Welding", 
American National Standards Institute Pamphlet No. Z49.1, 
"Safety In Welding and Cutting", and with all local safety 
codes when installing oxygen equipment or oxygen piping. 

OXYGEN FOR MEDICAL USE 

Oxygen should be used for medical use only if it is labeled: 
"Oxygen U.S.?.", and it is administered by qualified persons; 
and, except in emergencies, under doctor's prescription. 

For further information about medical gas systems, consult 
NFPA Standard No. 99, "Health Care Facilities". 

Oxygen should never be substituted for breathing air when 
air supplied respiratory protection is used since regulators 
used in this service may contain substances which are not 
compatible with oxygen and may result in an explosion. 

REGULATORS 

Before attaching a regulator to a cylinder, visually insf)ect the 
cylinder valve outlet very carefully for traces of dirt, dust, oil 
or grease. Remove dirt and dust with a clean cloth, but if oil or 
grease is delected, do not use the cylinder, return it to your 
supplier. Before attaching the regulator to the cylinder valve, 
crack the cylinder valve momentarily to blow out any dust or 

IF IT IS NECESSARY TO DISPOSE OF WASTE GAS 
OR LIQUID, EXERCISE CAUTION. 

Gaseous oxygen should be released only outdoors away from 
personnel, combustible materials, and sources of ignition. 
Liquid oxygen should be dumped into an outdoor pit filled 
with clean, grease and oil-free gravel, where it will evaporate 
safely. 
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NONFLAMMABLE 

SAFETY PRECAUTIONS 

iSWEiiiiii 

NITROGEN, ARGON, AND 
HELIUM 

SAFETY PRECAUTIONS 

Nitrogen (N2), argon (Ar), and helium (He) are inert, colorless, 
odorless, tasteless and nonflammable gases. The atmosphere 
that we breathe contains 21% oxygen, 78% nitrogen, 1% argon 
and trace amounts of other gases such as helium. 

NITROeEN, ARGON. AND HEUOM ARE ^ 
v $ NONTOXIC. BilTIHEY CAN CAUSE V 
ASPHYXlAtiON AND DEATH IN CONFINED. 

POORLY VENTILATED AREAS BY -
v D I S P L M I N e m i n C Y e E N WHICH IS r 

f HECESSARYTO SUSTAIN LIFE. f̂  

Atmospheres which do not contain enough oxygen for breath­
ing (at least 19.5%) can cause dizziness, unconsciousness, or 
even death. 

Nitrogen, argon, and helium cannot be detected by the human 
senses and will be inhaled like air. If adequate ventilation is not 
provided, these gases may displace normal air without warn­
ing. Store containers outdoors or in other well-ventilated areas. 
Never enter any tank, pit, or other confined area where 
these gases may be present until purged with air and tested 
for a breathable atmosphere (at least 19.5% oxygen) using 
an oxygen analyzer. 

UQUID NITROGEN (-320.4 % ; a 
ARGON (^302.5 5-F)i ANDHEUUM (^452.0 °F) 

ARE EXTREMELY;c6iD,ANii As LIQUIDS < 
OR COLD GASES CAN CAUSE SEVERE 
FROSTBITE to THE EYES OR SKiii. ^ ̂  

Do not touch frosted pipes or valves. If accidental eye or skin 
contact with cryogenic liquids occur, consult a physician at 
once. Do not rub frozen body parts, as tissue damage may 
result. Remove any clothing that may restrict circulation to the 
frozen area. As soon as practical, place the affected part of the 
body in a warm water bath which has a temperature not to 
exceed 105°F (40°C). Never use dry heat. 

PROTECT EYES AND SKIN. 

Always handle liquid so that it will not splash or spill. Protect 
your eyes with safety goggles or face shield, and cover the skin 
to prevent contact with the liquid or cold gas. Protective gloves 
that can be quickly and easily removed and long sleeves are 
recommended for arm protection. Wearcuffless trousers 
outside boots or over work shoes to shed spilled liquid. 

High prrssurt mobile unils respond to special applications 
for nitrogen and oxygen. 

I 

I 

i 
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UQUIO-TO-GAS EXPANSION LIQUID HELIUM SPECIAL PRECAUTIONS 

Cryogenic liquids produce large quaniiiics of gas when ihcy 
vaporize. Liquid nitrogen will expand at a ratio of 1:696 liquid 
to gas, liquid argon will expand at a ratio of 1:842 liquid to 
gas, and liquid helium will expand at a ratio of 1.145 liquid lo 
gas. If liquid nitrogen, argon or helium is trapped in a scaled 
container or piping, it will vaporize producing enonnous 
pressures which could cau.se the container to rupture violently 
if not protected by a pressure relief device. 

VAPOR CLOUD OR FOG 

Cryogenic liquids and their "boil-off vapors are extremely 
cold and have a built-in warning property that appears when­
ever they are exposed to the atmosphere. The cold "boil-off 
ga.ses condense the moisture in the air, creating a highly visible 
fog or vapor cloud. This fog nomially extends over a larger 
area than the vaporizing gas. 

If a large vapor cloud forms after a liquid spill, you should 
avoid this cloud because of possible oxygen deficient atmo­
spheres or reduced visibility. 

Small fog areas may appear during liquid transfer as the cold 
piping condenses moisture in the surrounding air. 

The extremely low temperature of liquid helium (- 452.0 °F) 
can solidify any gas including air. Such solidified gases can 
plug pressure-relief passages and devices making them 
ineffective in rclic\ ing excess pressure from evaporating 
liquid. Always store and handle liquid helium under positive 
pressure and in closed systems to prevent infiltration and 
solidification of air or other gases. 

Keep exterior surfaces of liquid helium equipment clean. 
Oxygen can condense from the air on exposed liquid helium or 
cold-ga.s equipment surfaces, such as vaporizers and piping. To 
prevent the possible ignition of grease, oil, or other combustible 
materials with the condensed oxygen, keep these surfaces clean. 

IF IT IS NECESSARY TO DISPOSE OF WASTE GAS OR 
LIQUID, EXERCISE CAUTION. 

Gaseous nitrogen, argon, or helium should be released only in 
an outdoor area. Liquid nitrogen, argon or helium .should be 
released into an outdoor pit filled with clean, grease and oil- . 
free gravel, where it will evaporate rapidly and safely. 

H E L I U M B A L L O O N W A R N I N G 

HELIUM BALLOONS AHD BALLOON FILUN6 EQUIPMENT ARE OFTEN MISUSED IN AN 
AnEMPT TO ALTER VOICE CHARACTERISnCS BY INHALING HEUUM TO 

I : TALKUKE "DOHALDDUCir. ^ 

THIS IS AN EXTREMELY DANGEROUS PROCEDURE WHICH HAS RESULTED IN 
DEATHS THROUGH SUFFOCATION AND/OR LUNG DAMAGE. 

Observe the following precautions when handling helium cylinders for balloon filling. Don't let 
an accident spoil the fun of using helium filled balloons. 

• Read and follow the safety precautions that appear on the cylinder label. 

• Use only a regulator which is designed for balloon filling. 

• Store and use helium cylinders in a well ventilated area, and transport cylinders 
only in well ventilated vehicles. Helium gas is odorless and non-toxic, but can 
cause suffocation by displacing the oxygen you breathe. 

• Never remove the cylinder valve protection cap until the cylinder is secured 
(chained, tied, etc.) in an upright position and ready for use. 

• Do not breathe helium from the cylinders, filling regulators or from helium 
filled balloons. 

• Never allow children to operate balloon filling equipment. 

• Close the cylinder valve after each use and when empty. 

• Never leave the cylinder unattended with the regulator attached. 

7 
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NONFLAMMABLE 
GAS 

COMPRESSED AIR 
SAFETY PRECAUTIONS 

Compressed air is a colorless, odorless, tasteless and nonflam­
mable gas that is produced by compression and filtration of 
atmospheric air or by synthetically mixing 21% oxygen and 
79% nitrogen. 

f COMPRESSED AilliS NONFLAMMABLE; 
HOWEVERi i t wilLSUPPORT COMBUSTION. 

MENUNDBtraiSSURE, ITCAN EVEN 

BREATHING AIR 

When using compressed air for breathing, ensure that you have 
a source of air (cylinder or compressor) that meets or exceeds 
the specification for CGA "Grade D" air that is required by 
OSHA. 

Firtjighien using breathing air in self-coniained breathing 
apparatus (SCBA). 

Oxygen should never be substituted for breathing air when air-
supplied respiratory protection is used since regulators used in 
this service may contain substances which are not compatible 
with oxygen and may result in an explosion. 

AIR FOR MEDICAL USE 

If air is used for medical purposes, then you must use a 
medical grade of air "Compressed Air U.S.P.". 

SPECIAL PRECAUTIONS FOR COMPRESSED AIR 

Compressed air is often used to power pneumatic tools. Under 
no circumstances should oxygen be substituted for air to 
power tools since these tools contain lubricants which are 
not oxygen compatible and could cause an explosion 
resulting in severe injury or death. 

NON FUMMABIE 
' .-JAS^i..-;^-

CARBON DIOXIDE 
SAFETY PRECAUTIONS 

Carbon dioxide (CO2) is a colorless, odorless and nonflam­
mable gas with a slightly acidic taste. 

CARBON DIOXIDE CAN CAUSE ASPHYXIATION 
imDEATHMCONFINED, POORLY VENTILATED 
liAREASDYOiSPUUilNG THE OXYGEN WHICH IS 

Concentrations of 10% carbon dioxide or greater will cause 
unconsciousness or death, without regard to oxygen concen­
tration. In addition to the asphyxiation hazard, carbon dioxide 
acts as a stimulant and depressant on the central nervous 
system. At lower concentrations, increases in heart rate and blood 
pressure have been noted, and labored breadiing, headaches, and 
dizziness may occur if exposure is prolonged, regardless of 
oxygen content. OSHA has adopted an 8-hour Permissible 
Exposure Limit (PEL), also known as Time Weighted 
Average (TWA) of 5,000 ppm (0.5%) for carbon dioxide. The 
American Conference of Governmental Industrial Hygienists 
(ACGIH) recommends a Short Term Exposure Limit (STEL) of 
30,000 ppm (3%). Persons should not be permitted in areas with 
concentrations above these levels. 

Carbon dioxide cannot be detected by the human senses and 
will be inhaled like air. If adequate ventilation is not provided, 
it may displace normal air without warning. Since carbon 
dioxide is more dense than air, high concentrations can persist 
in open pits, tanks, or low areas. Before entering any tank, 
pit, or other confined area where carbon dioxide may be 
present, carbon dioxide monitoring should be performed. If 
carbon dioxide is present, the area should be purged with 
air, or an air supplied respirator should be worn. Store 
containers outdoors or in other well-ventilated areas to avoid 
the accumulation of potentially harmful concentrations. 

WHEN LIQUID CARBON DIOXIDE IS RELEASED TO 
THE ATMOSPHERE, IT FORMS SOLID CARBON 

DIOXIDE (DRY ICE) WHICH IS EXTREMELY 
COLD (-109.3 °F) AND CAN CAUSE SEVERE 

FROSTBITE TO THE EYES OR SKIN. 

Do not touch frosted pipes or valves. If accidental eye or skin 
contact with cold gas or dry ice occurs, consult a physician at 
once. Do not rub frozen body parts, as tissue damage may 
result. Remove any clothing that may restrict circulation to the 
frozen area. As soon as practical, place the affected part of the 

I 
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bod)' in a warm water bath which has a tcmperaiure not to 
exceed 105°F (40°C). Never use dry heat. 

PROTECT EYES AND SKIN. 

Protect your eyes with safety goggles and face shield, and cover 
the skin to prevent contact with the liquid, cold gas or solid. 
Protective gloves that can be quickly and easily removed and 
long sleeves are recommended for arm protection. 

CARBON DIOXIDE SPECIAL PRECAUTIONS 

For small uses, carbon dioxide service is by withdrawal of gas 
from a cylinder. A small number of cylinders are equipped 
with a siphon or dip tube for liquid withdrawal. NEVER 
CONNECT A REGULATOR TO A CYLINDER 
EQUIPPED WITH A SIPHON OR DIP TUBE. The liquid 
will flash to gas and rupture the regulator. Cylinders equipped 
with siphon or dip tubes are identified by "siphon tube" 
stenciled on the cylinder sidewall. 

SOLID CARBON DIOXIDE (DRY ICE) SPECIAL PRECAUTIONS 

Dry ice is an extremely cold solid (-109.3 °F). Avoid contact 
with exposed flesh as it can cause severe frosbite. Wear 
suitable clothing and gloves when handling dry ice. 

Dry ice evaporates (sublimes) to form carbon dioxide gas 
which does not support life. Do not breathe gas. Store and use 
dry ice with adequate ventilation. 

Do not store dry ice in tight containers. Pressure will 
develop as the dry ice evaporates which could burst air tight 
containers. 

NONFUMMABLE 
;CAS 

Using petUtized dry ice in trine making is 
highly benejkial in removing undesirobU 
dissolved oxygen from wines firing 
fermeniation. 

IF IT IS NECESSARY TO DISPOSE OF WASTE 
GAS OR SOLID, EXERCISE CAUTION. 

Carbon dioxide gas should be released only in an outdoor, well 
ventilated area. Allow dry ice to sublime (evaporate from solid 
to cas) in an outdoor, well ventilated area. 

NITROUS OXIDE 
SAFETY PRECAUTIONS 

Nitrous oxide (N:0) is a colorless and nonflammable gas with a 
slightly sweetish odor and taste. Nitrous oxide is widely used as 
an anesthetic gas in concentrations of up to 50% with oxygen. 

NITROUS OXIDE IS CLASSIFIED ASIMPLE a l 
/JISPHYXIANT THAT CAN CAUSE DEATH IN m 
COIIFINEO;POORLY VENTILATED AREAS B Y ^ i 

SnDISPLACING THE OXYGEN WHICH IS > ^ i 
# -^NECESSARYTOSUSTAIH UFE. ^ i^l 

Atmospheres which do not contain enough oxygen for breath­
ing (at least 19.5%) can cause dizziness, unconsciousness and 
death. When nitrous oxide is inhaled in high concentrations for 
a few seconds, it affects the central nervous system and may 
induce symptoms resembling intoxication, hence its nickname 
"Laughing Gas". 

[BECAUSE OF ITS WIDELY KNOWN INTOXICATING 
\ EFFECT, THIS GAS HAS OFTEN BEEN MISUSED 
[ RESUmNG IN DEATH DUE TO SUFFOCATION. 
I IT IS IMPORTANT THAT SECURITY OF NITROUS 

OXIDE CYUNDERS BE CONSIDERED TO 
PREVENT THEFT AND MISUSE. 

Although nitrous oxide is classified as a simple asphyxiant 
(nontoxic), there are studies that suggest a link to certain health 
hazards from long-term exposure to high concentrations of 
nitrous oxide in the operating room or dental office. Because of 
these studies, the ACGIH (American Conference of Govern­
mental Industrial Hygienists) has recommended a TLV of SO 
ppm and the NIOSH (National Institute for Occupational 
Safety and Health) has recommended a maximum exposure on 
an 8-hour time weighted average (TWA) of 25 ppm for 
anesthesia administration and 50 ppm for dental offices. 
REFER TO YOUR MATERIAL SAFETY DATA SHEET 
FOR MORE DETAILED INFORMATION ON THE 
HEALTH HAZARDS OF NITROUS OXIDE. 

WHILE NITROUS OXIDE IS NONFLAMMABLE, 
IT SUPPORTS AND CAN GREATLY 
ACCELERATE COMBUSTION IN A 
MANNER SIMILAR TO OXYGEN. 
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Nilrous oxide in storage must be separated from flammable 
liquids or gases and combustible materials (especially oil or 
grease) a minimum distance of 20 feet unless separated by a 
nonconibustible barrier at least 5 feet high having a fire rating 
of at least one-half hour. 

P % U Q U I D NITROUS OXIDE IS VERY COLO 
^|7;i-129.1 °F), AND AS A UQUIO OR COLO GAS 
[ M A Y CAUSE FROSTBITE TO THE EYES OR SKIN. 

Do nOi touch frosted pipes or valves. If accidental eye or skin 
contact with liquid nitrous oxide occurs, consult a physician at 
once. Do not rub frozen body parts, as tissue damage may 
result. Remove any clothing that may restrict circulation to the 
frozen area. As soon as practical, place the affected part of the 
body in a warm water bath which has a temperature not to 
exceed 105'F ,'40°C). Never use dry heat. 

PROTECT EYES AND SKIN. 

Always handle liquid nilrous oxide so that it will not splash or 
spill. Protect eyes with safety goggles or face shield, and cover 
the skin to prevent contact with the liquid or cold gas. Clean, 
protective gloves that can be quickly and easily removed and 
long sleeves are recommended for arm protection. Cuffless 
trousers should be worn outside of boots or work shoes to shed 
spilled liquid. 

NITROUS OXIDE FOR MEDICAL USE 

Nitrous oxide should be used for anesthetic purposes only if it 
is labeled "Nitroiis Oxide, U.S.P.", and it is administered by 
licensed practitioners. 

Nitrous Oxide is routinely used as an anesthetic gas in 
medical and dental applications. 

IF IT IS NECESSSARY TO DISPOSE OF WASTE GAS OR 
LIQUID, EXERCISE CAUTION. 

Gaseous and liquid nitrous oxide should be released only 
outdoors, downwind from personnel, combustible materials 
and sources of isnition. 

HYDROGEN 
SAFETY PRECAUTIONS 

Hydrogen (H2) is a colorless, odorless, tasteless, nontoxic and 
flammable gas. It is the lightest of all eleriients. 

HYDROGEN IS A FLAMMABLE GAS. A MIXTURE 
OF HYDROGEN WITH OXYGEN OR AIR IN 
A CONFINED SPACE WILL EXPLODE IF 

IGNITED BY A SPARK, FLAME, OR 
OTHER SOURCE OF IGNITION. 

KEEP HYDROGEN AWAY FROM SOURCES OF IGNITION, 
AND DO NOT PERMIT ANY ACCUMULATION OF GAS. 

Because it is lighter than air, hydrogen has a tendency to 
accumulate in the upper portions of confined areas. Concentra­
tions of hydrogen between 4% and 75% by volume in air are 
relatively easy to ignite by a low-energy spark and may cause 
an explosion. Smoking, open flames, sparks, unapproved 
electrical equipment, and other ignition sources must not be 
permitted in hydrogen areas. Store containers outdoors or in a 
wcli-ventilatcd area away from ignition sources, flammable 
materials and oxidizers such as oxvsen and nitrous oxide. 

I 
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KEEP EQUIPMENT AREA WELL VENTILATED. LIQUID-TO-GAS EXPANSION 

Allhough hydrogen is nontoxic, it can cause asphyxiation in a 
confined area that does not have adcquaic vcntilaiion. Hydro­
gen gas cannol be delected by human senses; and if adequate 
venlilalion is not provided, may displace normal air without 
warning. Any atmosphere which docs not contain enough 
oxygen for breathing (at least 19..5%) can cause dizziness, 
uncon.sciousness, or even death. Store containers outdoors, or 
in other well ventilaied areas. Never enter any tank, pit, or 
other confined area where hydrogen may be present until 
purged with air and tested to ensure that it has an oxygen 
content between 19.5% and 23.5%. In addition, the 
confined space must be tested to ensure that there are no 
flammable gases present that exceed 10% of their 
Lower Explosive Limit (LEL). 

TAKE EVERY PRECAUTION AGAINST HYDROGEN 
LEAKS. ESCAPING HYDROGEN CANNOT BE 

DETECTED BY SMELL OR TASTE. HYDROGEN 
LEAKING UNDER PRESSURE CAN IGNITE DUE 

TO FRICTION AND WILL BURN WITH AN 
ALMOST INVISIBLE BLUE FLAME. 

All hydrogen connections should be leak checked using a leak 
detection solution before use. NEVER USE A FLAME TO 
DETECT HYDROGEN LEAKS! 

UQUID HYDROGEN IS EXTREMELY 
COLO ( - 423.0 °F) AND AS A UQUID OR 

COLD GAS MAY CAUSE SEVERE FROSTBITE 
TO THE EYES OR SKIN. 

Do not touch frosted pipes or valves. If accidental eye or skin 
contact with liquid hydrogen occurs, consult a physician at 
once. Do not rub frozen body parts, as tissue damage may 
result. Remove any clothing that may restrict circulation to the 
frozen area. As soon as practical, place the affected part of the 
body in a warm water bath which has a temperature not to 
exceed 105°F (40°C). Never use dry heat. 

PROTECT SKIN AND EYES. 

Always handle liquid hydrogen so that it will not splash or 
spill. Protect your eyes with safely goggles or face shield, and 
cover the skin to prevent contact with the liquid or cold gas. 
Clean, protective gloves that can be quickly and easily re­
moved, and long sleeves are recommended for arm protection. 
Cuffless trousers should be wom outside boots or work shoes 
to shed spilled liquid. 

Cryogenic liquids produce large quantities of gas when they 
vaporize. Liquid hydrogen will expand at a ratio of 1:850, 
liquid to gas. If liquid hydrogen is trapped in a .scaled container 
or piping, it will vaporize, producing enormous pressures 
which could cause the container to ruplurc violently if not 
protected by a pressure relief device. 

VAPOR CLOUD OR FOG 

Cryogenic liquids and their "boil-off vapors are extremely 
cold and have a built-in warning properly that appears when­
ever they are exposed to the atmosphere. The cold "boil-off 
gases condense the moisture in the air, creating a highly visible 
fog or vapor cloud. This fog normally extends over a larger 
area than the vaporizing gas. 

If a large vapor cloud fomis after a liquid spill, you should 
avoid this cloud because of possible flammable atmospheres or 
reduced visibility. In addition, all sources of ignition should be 
shut off in the path of the vapor cloud, if possible. 

Small fog areas may appear during liquid transfer as the cold 
piping condenses moisture in the surrounding air. 

LIQUID HYDROGEN SPECIAL PRECAUTIONS 

TTie extremely low temperature of liquid hydrogen (- 423.0 °F) 
can solidify any gas except helium. Such solidified gases can 
plug pressure-relief passages and devices, making them 
ineffective in relieving excess pressure from evaporating 
liquid. Always store and handle liquid hydrogen under positive 
pressure and in closed systems to prevent infiltration and 
solidification of air or other gases. 

Keep exterior surfaces of liquid hydrogen equipment clean. 
Oxygen can condense from the air on exposed liquid hydrogen 
or cold-gas equipment surfaces, such as vaporizers and piping. 
To prevent the possible ignition of grease, oil, or other com­
bustible materials with the condensed oxygen, keep these 
surfaces clean. 

NEVER USE CONTAINERS, EQUIPMENT, OR REPLACE-
MENT PARTS OTHER THAN THOSE SPECIFICALLY 

DESIGNATED FOR USE IN HYDROGEN SERVICE. 

Observe all applicable safety codes when installing hydrogen 
equipment. 

Follow the recommendations contained in NFPA Standards 
50A, "Gaseous Hydrogen Systems at Consumer Sites", and 
508, "Liquefied Hydrogen Systems at Consumer Sites", and 
with all local safety codes when installing hydrogen equipment 
or systems. 
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IF IT IS NECESSARY TO DISPOSE OF WASTE GAS OR 
LIQUID, EXERCISE CAUTION. 

Liquid and gaseous hydrogen must be disposed of outdoors in 
an isolated area away from personnel, combustible materials, 
and ignition sources. Liquid hydrogen for disposal should be 
completely vaporized and the vapor vented in a safe manner. 
Remember that a flammable mixture will exist for some 
distance downwind of the disposal area. A shallow alumi­
num pan makes a suitable flash evaporator for disposal of 
moderately small quantities of liquid hydrogen. 

. ^ . 
FLAMMABLE 
x^'':.GAS.;>' 

ACETYLENE 
SAFETY 

PRECAUTIONS 

Acetylene (C2H2) is a colorless, non-toxic, flammable gas with 
a distinctive garlic-like odor. 

Regulators, hoses, and torches must be properly maintained to 
work correctly and safely. If an acetylene valve should leak 
around the cylinder-valve stem when the valve is opened, close 
the valve and tighten the packing gland nut. If this does not 
stop the leak, contact the supplier immediately. 

DO NOT TAMPER WITH FUSIBLE METAL PRESSURE 
REUEF DEVICES OR CYUHDER VALVES. 

Acetylene cylinders are equipped with fusible metal pressure 
relief devices which melt at about 212 "F, the boiling point of 
water. These devices are designed to release the acetylene in 
the event of an abnormally high temperature, as in a fire. These 
fusible metal pressure relief devices are threaded into the top 
and/or bottom of most cylinders. Fusible-metal channels may 
also be provided in the valve body on smaller cylinders. Do 
not tamper with these fusible metal pressure relief devices or 
f)ermit a torch flame to come in contact with them. Keep 
cylinders away from overhead and ground-level welding and 
cutting operations to prevent flying sparks and slag from 
accumulating on or around the cylinder which could cause 
fusible metal pressure relief devices to melt, releasing acety­
lene which could be ignited. 

I ACETYLENE IS A FLAMMABLE GAS. 
A MIXTURE OF ACETYLENE WITH OXYGEN OR 
AIR IN A CONFINED AREA WILL EXPLODE IF 
I IGNITED BY A SPARK, FLAME OR OTHER 

SOURCE OF IGNITION. 

KEEP ACETYLENE AWAY FROM SOURCES OF IGNITION, 
AND DO NOT PERMIT ANY ACCUMULATION OF GAS. 

Concentrations of acetylene between 2.5% and 81% by volume 
in air are relatively easy to ignite by low-energy sparks and 
may cause an explosion. Smoking, open flames, sparks, 
unapproved electrical equipment and other ignition sources 
must not be permitted in acetylene storage areas. Store 
cylinders outdoors or in other well ventilated areas away from 
ignition sources, other flammable materials, and oxidizers such 
as oxygen and nitrous oxide. 

NEVER USE EQUIPMENT OR CYLINDERS THAT 
ARE LEAKING ACETYLENE 

Be certain that the regulator-to<ylinder valve, hose-to-
regulator and the torch-to-hose connections are leak tight 
by leak checking with a leak detection solution before 
starting work. NEVER USE A FLAME TO DETECT 
ACETYLENE LEAKS! 

Protect all cylinders from falling objects and avoid rough 
handling of cylinders to prevent damage to the fusible plugs or 
cylinder valves. Always store, transport, and use acetylene 
cylinders in a vertical position. 

KEEP EQUIPMENT AREA WELL VENTILATED 

Although acetylene is nontoxic, it is an anesthetic and can 
cause asphyxiation in a confined area that does not have 
adequate ventilation. Any atmosphere which does not contain 
enough oxygen for breathing (at least 19 J%) can cause 
dizziness, unconsciousness, or death. If adequate ventilation is 
not provided, acetylene may displace normal air. Acetylene 
can be detected by its distinctive gariic-like odor. If the odor of 
acetylene is noticed, immediately attempt to locate the source 
of the leak and correct it. If a leak in a cylinder or connected 
apparatus cannot be stopped safely, contact the gas supplier. If 
possible, the cylinder should be moved to a well ventilated 
area away form possible ignition sources. Never store, use, or 
transport acetylene cylinders In confined or unventilated 
spaces, such as cabinets, closets, tool boxes, and especially 
in automobile trunks. 

ACETYLENE SPECIAL PRECAUTIONS 

W A R N I N ( 

ACETYLENE USED AT PRESSURES GREATER 
THAN 15 PSIG IS EXTREMELY UNSTABLE AND 

MAY DECOMPOSE VIOLENTLY. 

I 
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Always use a regulator designed for acetylene use. Never 
adjust the acetylene regulator to obtain a delivery pressure 
greater than 15 psig. Never open an acetylene cylinder valve 
more than one complete turn. 

NEVER USE CONTAINERS, EQUIPMENT, PIPING 
OR REPUCEMENT PARTS OTHER THAN THOSE 

SPECIFICALLY DESIGNED FOR USE IN 
ACETYLENE SERVICE. 

Under certain conditions, acetylene forms readily explosive 
compounds with copper, silver, and mercury. Contact should 
be avoided between acetylene and these metals, their salts, 
compounds, and high concentration alloys. 

Acetylene cylinders differ from all other compressed gas 
cylinders in that they are packed with a porous mass that is 
saturated with a solvent, usually acetone. During the filling 
process acetylene gas is dissolved into this solvent to avoid the 
decomposition characteristics of gaseous acetylene. 

Never under any circumstances, attempt to transfer acetylene 
from one cylinder to another or to mix any gas with acetylene 
in a cylinder. 

OBSERVE ALL APPUCABLE SAFETY COOES 
WHEN USING ACETYLENE. 

Follow the recommendations found in ANSI Standard Z49.1, 
"Safety in Welding and Cutting", and NFPA Standard No. 51, 
"Oxygen-Fuel Gas Systems for Welding and Cutting" before 
installing or using equipment and cylinders in acetylene 
service. 

SPECIALTY 
GAS AND GAS 

MIXTURES 

An aulomatei oxy-acttyltne cal&ig mackiiu. 
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SPECIALTY GAS AND GAS 
MIXTURES SAFETY 

PRECAUTIONS 

.^W 
FLAMMABLE 

GAS 
HON FLAMMABLE 
.. GAS 

I MANY SPECIALH GASES (INCLUDING 
I MIXTURES) HAVE FLAMMABLE, TOXIC, 
i CORROSIVE, OXIDIZING, PYROPHORIC, AND 

OTHER HAZARDOUS PROPERTIES. THESE GASES 
CAN CAUSE PROPERTY DAMAGE, AS WELL AS 

SERIOUS OR FATAL INJURIES IF PROPER SAFETY 
I PRECAUTIONS ARE NOT FOLLOWED. 

INHALATION OF SOME TOXIC SPECIALTY GASES 
CAN BE FATAL IN VERY LOW CONCENTRATIONS 
WHILE OTHERS CAN CAUSE SPECfflC ORGAN 
DAMAGE AFTER REPEATED EXPOSURE. 

In addition, some specialty gases can cause simple asphyxia­
tion by displacing the oxygen in the atmosphere, while 
corrosive gases can cause serious eye or skin damage upon 
contact; and flammable gases can present fire and explosion 
hazards. 

OBTAIN SAFETY INFORMATION BEFORE HANDLING 
SPECIALTY GASES 

Because of the great number of specialty gases and gas 
mixtures available, and the variety of hazardous properties of 
these gases,- it is not possible to cover all safety precautions for 
specialty gases in this pamphlet. If you are not familiar with 
the handling of specialty gases and their hazardous properties, 
contact your supplier. Also available are Material Safety Data 
Sheets (MSDS) presenting the hazardous properties and safe 
handling procedures for each specialty gas. 

READ THE PRECAUTIONARY LABEL ON THE CYLINDER. 

READ THE LABEL 
TO IDENTIFY THE GAS! 

SULFUR 
DIOXIDE / ~ - xri 
iraUEFIED <P>^»<^>?^==^T-^ 

UN 1079 

WHALATKM HAZARD V ^ C«S>44»«M 

E a ^ r r r -

This is an important warning applying to all gas cylinders, but 
it is particularly important for sf)ecialty gases because of their 
unique and varied hazardous properties. 

Users of specialty gases are urged to be certain that employees 
read and follow the precautionary information on all gas 
cylinder labels. If a cylinder is received with missing, dam­
aged, or illegible precautionary labels, do not use the cylinder, 
call your gas supplier. 

00 NOT PERMIT UNTRAINED PERSONS TO HANDLE 
SPECIALTY GASES. 

Because of the extremely hazardous properties of some 
specialty gases and their applications, employees must be 
trained in their safe handling and use. 

SPECIAL PRECAUTIONS 

When two or more gases, or liquefied gases arc mixed, their 
properties may combine to create additional hazards. Obtain 
and evaluate the safety infomiation for each component and for 
the mixture before use. 

Highly precise reference gas for scitnSfic iastrumeiilation. 
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Special handling and storage precautions must be taken when 
working with toxic, pyrophoric or corrosive specialty gases. 
Because of their hazardous nature, many gases may require the 
use of special personal protective equipment such as respira­
tors, chemical resistant gloves and clothing and nearby eye 
wash and safety showers. 

In many instances Federal, 
State or local fire codes and 
regulations may govern or 
restrict the handling and 
storage of these gases. One 
safe usage alternative is the use 
of a cylinder gas storage 
cabinet (left). These fully 
enclosed units will normally 
hold from one to four cylin­
ders. The cabinets are designed 
to permit air changes with an 
exhaust system that will safely 
carry away any inadvertently 
released product and many are 
equipped with leak detection 
and fire suppression systems. 
The cabinets can be set up to 

be fully automated or operated manually with little or no 
potential exposure to personnel. 

IF NECESSARY TO DISPOSE OF WASTE GAS, 
EXERCISE EXTREME CAUTION. 

No attempt should be made to dispose of any gas mixnires 
before determining the following: 

1. What gases are in the mixture? 
2. At what concentrations are they present? 
3. What is the total quantity for disposal? 
4. Is the mixture subject to environmental regulations? 

In many cases, sophisticated and expensive scrubbing equip­
ment is necessary to destroy residual gases. It is best to return 
the unused portion of any gas or gas mixture to your supplier 
for disposal. 

THIS SAFETY PRECAUTION PAMPHLET IS 
OFFERED SOLELY FOR YOUR INFORMATION, 

CONSIDERATION AND INVESTIGATION. 
THE COMPANY PROVIDES NO WARRANTIES, 

EITHER EXPRESS OR IMPLIED, AND ASSUMES 
NO RESPONSIBILITY FOR THE ACCURACY 

OR COMPLETENESS OF THE DATA 
CONTAINED HEREIN. 

ADDITIONAL INFORMATION 

• 
G-4 

For further technical information about any of 
these gases or other unlisted gases refer to the 
"Material Safety Data Sheet" (MSDS), the Air 
Liquide "Encyclopedic Des Gaz", or to the Air 
Liquide America video "Hazards of Liquefied 
and Compressed Gases." 

Additional product information about these and 
other gases can be found in publications and 
videos produced by the Compressed Gas 
Association (CGA), 1725 JeffCTSon Davis 
Highway, Suite 1004, Arlington, Virginia, 
ZIP 22202, Tel.: 1 (703) 412-0900. 

G-1 "Acetylene" 

G-1.1 "Commodity Specification for Acetylene" 

"Oxygen" 
G-4.1 "Cleaning Equipment for Oxygen Service" 

G-4.3 "Commodity Specification for Oxygen" 

G-5 "Hydrogen" 
G-5.3 "Commodity Specification for Hydrogen" 

G-6 "Carbon Dioxide" 

G-6.2 "Commodity Specification for Carbon Dioxide" 
G-7 "Compressed Air for Human Respiration" 
G-7.1 "Commodity Specification for Air" 
G-8.2 "Commodity Specification for Nitrous Oxide" 
G-9.1 "Commodity Specification for Helium" 
G-10.1 "Commodity Specification for Nitrogen" 

G-11.1 "Commodity Specification for Argon" 

P-1 "Safe Handling of Compressed Gases in Containers" 

P-2 "Characteristics and Safe Handling of Medical Gases" 
P-9 "The Inert Gases Argon, Nitrogen and Helium" 

P-12 "Safe Handling of Cryogenic Liquids" 
P-14 "Accident Prevention in Oxygen-Rich and 

Oxygen-Deficient Atmospheres" 

SB-2 "Oxygen-Deficient Atmospheres" 
SB-4 "Handling Acetylene Cylinders in Rre Situations" 
SB-8 "Use of Oxy-Fuel Gas Welding and Cutting Apparatus" 
SB-14 "Helium Gas for Filling Balloons" 
AV-1 "Safe Handling and Storage of Compressed Gases" 
AV-4 "Characteristics and Safe Handling of Medical Gases" 

AV-5 "Safe Handling of Liquefied Nitrogen and Argon" 

AV-6 "Highway Transportation of Gases" 

Wl "Characteristics and Safe Handling of Carbon Dioxide" 

A V l "Characteristics and Safe Handling of Ciyogenic Liquid 
and Gaseous Oxygen" 

AV-9 "Handling Acetylene Cylinders in Fire Situations" 
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AIR UqUIDE AMERICA 

3535 West 12th Street 2121 N. California Blvd. 
Houston, TX 77008 Walnut Creek, CA 94596 

(713)888-0333 (510)977-6500 

0 1 9 9 4 , Air U<)>ildaAni<fica .--^ 
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HERCULES OFFSHORE CO. 
INVOICE NO. 3^30 

MARINE REPAIR _ , _ MARINE OPERATIONS FACIL 

ORDER N o . _ _ _ l l L 5 _ L 3 i _ 
ITY 

CUSTOMER P.O. 

ONDKN WinTTKN 

n M% ̂ aot) 

COM^LKTION DATS 

'D BARO J^TI "' 

ETTIICh 

LAST r n O D U C T 
tijLuJLu^ iXuoKtL 

GAS FREEING 
Y E S Q 

NO n 
CERTIFICATE REQUIRED 

Y E S Q 

NO D 

HAUL OUT FOR INSPECTION AND REPAIR V E S O NO • 

ON WAYS DATE: 

ON WAYS DATE: 

^ASF 
• ILLINO A O O R K S S ^ ^ 

JeP.2 C^^pft^^A'MX 

K AUTuuniD IT—-—' 1 B;T ) wajiK AUTuuntaiT ^ 

1^. PJXLAA 
• AUTUBRIIIB IV 

STOCK MATERIAL ^b^ES Q N O 

IF YES, COMPLETE STOCK MATERIAL TRANSFER TICKET 

OUTSIDE SERVICES 
IF YES, LIST ^ JfES D N O 

^ ̂ (iui fjioAJuJU.' n hn 1% -7^35^1 

ITEM NUMBERS 

' Di}a^ ̂  Lh^^rdAx^ 

fWxthA^AK. j^Ahj^a^ 

k^JULxst: 

10 

THIS SHALL SERVE AS YOUR AUTHORIZATION TO PROCEED WITH THE ABOVE. 

Signed:, Date: 
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HERCULES OFFSHORE CO 
INVOICE NO. . 

MARINE REPAIR ^ _ 
ORDER iyo.__jT-i2_L351 

M A R I N E O P E R A T I O N S F A C I L I T Y 
CUSTOMER P.O.. 

OROKN WWITTKN 1 WRITTSN I CTA / /̂  

-i^a • A l * 0 < ^ 

ETTIICL' 

tLaxJLur' Hu&hti 

GAS FREEING 
Y E S Q 

NO Q CERTIFICATE REQUIRED 
YESO 
NO D 

HAUL OUT FOR INSPECTION AND REPAIR Y E S n NO • 

ON WAYS DATE: . 

ON WAYS DATE: . 

3 ASF 
CITV AND tTATK [ / 

gap,- L>ii,\ 
I A U T H B » I » « P , IT ' wanK AUTM6III»«P I T ' BJT AUTNBIIIIIB IV 

STOCK MATERIAL ^ ES QNO 

IF YES, COMPLETE STOCK MATERIAL TRANSFER TICKET 

OUTSIDE SERVICES 
IF YES, LIST ^ V E S Q N O 

^ ^ 
-0 

il':>nrf&-{)3(ji 

ITEM NUMBERS 

LAMJOJ^ 
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THIS SHALL SERVE AS YOUR AUTHORIZATION TO PROCEED WITH THE ABOVE. 

Signed: Date: 
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